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ACETAMIDES AND BENZAMBDES THAT ARE USEFUL IN TREATING SEXUAL 

DYSFUNCTION 



This application is a coiitiiiuation-in-part of U.S. Patent Application Serial No. 
10/154,373, filed May 23, 2002, which is hereby incoiporated by reference. 

- TECHNIC AL FIELD 
The present invention relates to the use of acetamides and benzamides and 
compositions containing these compounds for the treatment of sexual dysfunction. 

i3 ACKGROUND OF THE INVENTION 
Preclinical evidence indicates that dopamine (DA) plays a role in penile erection in 
mammals. Sexual stimulation can be initiated by sensory (erotic) information reaching the 
cerebral cortex in mammals. The cerebral cortex has extensive neuronal coimections with 
limbic structures like the amygdala, as well as midbrain structures like the periaqueductal 
gray (PAG) and the hypothalamus. Two important nuclei in the hypothalamus are the medial 
preoptic area (MFC A) and the paraventricular nucleus (PVN). The MPOA and PVN nuclei 
play a critical role in sexual behavior as bilateral lesions of these areas completely eliminate 
male sexual behavior. The incerto-hypothalamic dopaminergic pathway that innervates the 
PVN and the MPOA nuclei has been associated with the pro-erectile effect of DA agents. 
Systemic administiation of DA receptor agonists like apomorphine ((6aR) 5,6,6a,7- 
tetrahydro-6-methyl-4H-dibenzo[de,g]qumoline-10,l 1-diol), quinpirole and (-) 3-(3- 
hydroxyphenyl)-N-propylpiperidine (3-PPP) facilitate penile erection in rats, an effect 
blocked by haloperidol, a central DA antagonist. As the erectogenic effect can not be 
blocked by domperidone, a peripheral DA antagonist, it is believed that the pro-erectile effect 
of DA agonists is centrally mediated. 

Clinical data also indicates that DA systems in the CNS play a role on the regulation 
of male sexual behavior as indicated by the sexual stimulatory effect of L-dopa in Parkinson's 
patients and by the pro-erectile effect of apomorphine in humans. 

DA receptors belong to a superfaxnily of protein receptors that signal across the cell 
membrane by coupling to intracellular GTP-binding proteins. Several G proteins have been 
identified (including Gs, Gq and Gi) that lead to specific intracellular events. 
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There are five knovm DA receptors which are classified into two groups, Drlike and 
D2-like. The Di-like receptors include Di and D5. The D2-like receptors include D2, D3 and 
D4. The Di-like family receptor subtypes are Gs-coupled and can activate adenylate cyclase. 
The D2-like family receptor subtypes are Gj-coupled and they increase intracellular calcium 
level and inhibit adenylate cyclase. 

The Di-like family members are Gj-coupled receptors that can activate adenylate 
cyclase. The Di receptor is the most abundant and widespread DA receptor in the CNS both 
•by mRNA expression and by immunohistochemical studies. It is foimd in the striatum, 
nucleus accumbens and olfactory tubercle as well as the limbic systein, hypothalamus and 
thalamus. The Di receptor expression has been reported in the heart and kidney, and despite 
that the function of these peripheral D| receptors remains to be clarified, its role on the 
control of hemodynamic variables has been confirmed. The D5 receptor, while having a 
higher affinity for DA than the Di receptor, is sparsely distributed in the CNS with no 
evidence of e?q>ression outside the CNS. . 

The ThAike femily members are Gi coupled receptors that inhibit adenylate cyclase 
and increase intracellular calciimi levels. The D2 receptor is the most abundant of the D2-like 
receptors and is located in brain areas such as the striatum and substantia nigra, and in 
peripheral areas such as the heart, pituitary gland and kidney. The D3 receptor is found 
abundantly in the islands of Calleja with distinct cluster populations in the ventral 
striatum/nucleus accumbens regions, olfactory tubercle, dendate gyrus and striatal cortex. 

Expression of the D4 receptor has been documented by in situ RNA hybridization and 
inununohistochemical studies. Recently, studies revealed that D4 expression is highest in the 
entorhinal cortex, lateml septal nucleus, hippocampus and the medial preoptic area of the 
hypothalamus. Localization of D4 is distinct from the distribution of D2 in the brain, as D2 
receptors are most abundant m striatal areas. The expression of 04 receptors in the MPOA of 
the hypothalamus is of importance to the fecilitation of penile erection in view of the role of 
the hypothalamiis as an area of integration between the cortex and the spinal pathways. The 
participation of D4 receptors in ottier CNS regions, thalamic, subthalamic and spinal can not 
be excluded. 

The present invention identifies a therapeutic use for acetamides and benzamides of 
formula (I) in the treatment of sexual dysfunction in mammals. More specifically, these 

2 
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compounds are useful in the treatment of sexual dysfunction including, but not limited to, 
male erectile dysfunction (MED). 

SUMMARY OF THE IhTVEh^ 
The present invention relates to a metibod of treating sexual dysfunction in a mammal, 
in particular humans, comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (0 

(D - 

or a phaimaceutically acceptable salt, ester, amide, or prodrug thereof, wherein 

A is aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heterocycle, or heterocyclealkyl; 
, L is -N(R7)C(0)-, -C(0)N(R7)-, -N(R7)C(S)-, or-C(S)N(R7)- wherein the left end of 
said -N(R7)C(0)-, -C(0)N(R7)-. -N(R7)C(S)-, or -C(S)N(R7)- is attached to A and the right 
end is attached to D; 

D is alkylene, fluoroalkylene, or hydroxyalkylene; 

ZisN,CorCRB; 

Ra is hydrogen or alkyl; 

Rb is hydrogen, alkyl, or halogen; 

— is a bond when Z is C and — is absent when Z is N or CRb; 
Bis • 




Ri, R2, R3, R4 and R5 are each independently hydrogen, alkoxy, alkenyl, alkyl, 

alkylsulfinyl, alkylsulfonyl, alkylthio, alkynyl, alkoxycarbonyl, alkylcarbonyl, 

alkylcarbonyloxy, carboxy, cyano, formyl, halogen, haloalkoxy, haloalkyi, hydroxy, 

hydroxyalkyl, mercapto, nitro, -NZ1Z2, (NZ3Z4)alkyl, (NZ3Z4)caTbonyl, or (NZ3Z4)sulfonyl; 

I- 

3 
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Zi and Z2 are each independently hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl, aiyl, 
arylalkyl, arylalkylsulfonyl, arylsulfonyl, or formyl; 

Z3 and Z4 are each independently hydrogen, alkyl, aryl, or arylalkyl; 

XisN(R6XOorS; 

YisC(R4)orN; 

Re is hydrogen or alkyl; and 
, R7 is hydrogen or alkyl. 

DETAILED DESCRIPTION OF THE INVENTION 
All patents, patent, applications, and literature references cited in the specification are 
herein incorporated by reference in their entirety. 

In its principle embodiment, the present invention relates to a method of treating 
sexual dysfunction in a mammal, in particular humans, comprising administering to the 
mammal a therapeutically effective amount of a compound of fomiula (T) 

(D . • 

or a pharmac.eutically acceptable salt, ester, amide, or prodrug thereof, wherein 

A is aryl, arylalkyl, cycloall^l, cycloallcylalkyl, heterocycle, or heteroc3«:lealkyl; 

L is -N(R7)C(0)-, -C(0)N(R7)-, -N(R7)C(S)-, or-C{S)N(R7)- wherein the left end of 
said -N(R7)C(0)-, -C(0)N(R7)-, -N(R7)C(S)-, or -C(S)N(R7)- is attached to A and the right 
end is attached to D; 

D is alkylene, fluoroalkyiene, or hydroxyalkylene; 

Z is N, C or CRb; 

Ra is hydrogen or alkyl; 

Rb is hydrogen, alkyl, or halogen; 

— is a bond when Z is C and — is absent when Z is N or CRb; 
Bis 
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Ri, Ri, R3, R4 and R5 are each independently hydrogen, alkoxy, alkenyl, alkyl, 



alkylsulfinyl, alkylsulfonyl, alkylthio, alkynyl, alkoxycarbonyl, alkylcarbonyl, 
alkylcarbonyloxy, carboxy, cyano, foiniyl, halogen, haloalkoxy, haloalkyl, hydroxy, 
hydroxyalkyl, mercapto, nitro, -NZ1Z2, (NZ3Z4)alkyl, (NZ3Z4)carbonyl, or (NZ3Z4)sulfonyl; 

Zi and Z2 are each independently hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl, aryl, 
aiylalkyl, arylalkylsulfonyl, aiylsulfonyl, or formyl; 

Z3 and Z4 are each independently hydrogen, alkyl, aryl, or aiylalkyl; 

X is N(R6), O or S; 

YisC(R4) orN; 

Rfi is hydrogen or alkyl; and 

R7 is hydrogen or alkyl. 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the maromal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl; B is 



R5 ; Z is N; — is absent; L is -N(R7)CCO)-; and D, Ri, R2, R3, R4, Rs, R7, and Ra 
are as defined in formula (I). . 

In another embodiment, the present invention relates to a method of treating sexual 



amount of a compound of formula (J) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected jfrom alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 




dysfunction in a manmial comprising administering to the manunal a therapeutically effective 
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R3 




-R4 

; Ri is hydrogen, alkoxy, alkyl, allcylthip, cyano, halogen, hydroxy, nitro, - 
NZ1Z2, or (NZaZ^alkyl; R2 is hydrogen, alkoxy, cyano, halogen, or hydroxy; R3 is hydrogen 
or hydroxy; R4 and R5 are hydrogen; Z is N; — is absent; D is -CH2-; L is -N(R7)C(0)-; and 
R7 and Ra are as defined in formula (I). . * 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein tiie aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 

^R3 




; R, is hydrogen, alkoxy, alkyl, allQrIthio, cyano, halogen, hydroxy, nitro, - 
NZ1Z2, or (NZ3Z4)alkyl; R2 is hydrogen, alkoxy, cyano, halogen, or hydroxy; R3 is hydrogen 
or hydroxy; R4 and R5 are hydrogen; Z is N; — is absent; D is -CHCCHa)-; L is -N(R7)C{0)-; 
and R7 and Ra are as dejSned in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle wharein the heterocycle is 
benzimidazolyl, benzothiazolyl, fiiryl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 1 ,3-thiazolyl, or thienyl wherein the heterocycle 
is independently substituted with 0, 1, 2, or 3 substituents independently selected from 
alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 




; Z is N; is absent L is -N(R7)C(0)s and D, Rj, R2, R3, R4, R5, R?, and Ra 
are as defined in formullEi (T). 
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In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amoxmt of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
henzimidazolyl, benzothiazolyl, luryl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 1,3-thiazoly], orthienyi wherein the heterocycle 
is independently substituted with 0, 1, 2, or 3 substituents independently selected from 
alkoxy, alkoxycarbonyl, alkyl, cyario, halogen^ haloalkoxy, haloalkyl, or nitro; B is 

^5 ; Rj is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)Carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined on formula (T). 

In ano&er embodiment, the present invention relates to a method of treating sexual 
dysfunction in a manmial comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
henzimidazolyl, benzothiazolyl, pyrazolyl, pyridinyl, or thienyl wherein the heterocycle is 
independently substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 



R 



2 

R3 



'^5 ; Ri is hydrogen, allsyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined on formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the manmial a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl; B is 

. N ^;ZisN; — is absent Lis -N(R7)C(0)-; and D,R|,R2,R3,R4, R7, and Ra are 
as defined in formula (T). 
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In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aryl is phenyl substituted 
wifli 0, 1,2,3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, allcythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZjZz; B is 

'% N R, is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (T) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

R2 • . 



'\ ^4 . hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is 'CH2-; L is -N(R7)C(S)-; and R7 and Ra are as defmed in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, ben2yl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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R2 ■ ■■■ ■ 

. ^ ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH(CH3)-; L is -N(R7)C(0)-; and R7 and Ra are as defined in formula (T). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the manmial a therapeutically effective 
amount of a compound of formula (I) wherein A is aiyl wherein the aiyl is 
tetrahydronaphthalenyl or2,3-dihydro-lH-indenyl; B is 

N ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined in foimual (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aryl is 
tetrahydronaphthalenyl or 2,3-dihydro-lH-indenyl; B is 

-% N "*; Ri is hydrogen, aDcyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z]4)carbonyl; R2 and R^ are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH(CH3)-; L is -N(R7)C(0)-; and R7 and Ra are as defined in fonnual (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl, furyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 1,3-tiiiazolyl, or fliienyl wherein the heterocycle 
is independently substituted with 0, 1, 2, or 3 substituents independently selected bom 
alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 
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S n'^ ; Z is N; is absent; L is -N(R7)C(0)s and D, Rj, R2, R3, R4, R5, R7, and Ra 
are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a manmial comprising administering to fte mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl/benzotfaiazolyl, furyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl," • 
pyridazinyl, pyridinyl, pyrimidinyl, pyirolyl, 1,3-thiazolyl, or thienyl wherein the heterocycle 
is independently substituted with 0^ 1» 2, or 3 substituents independently selected from 
alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

XXr . 

N ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R^ and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined on formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amoimt of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl, pyrazolyl, pyridinyl, or thienyl wherein the heterocycle is 
independently substituted with 0, 1 , 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

<?2 



is hydrogen, alkyl, cyario, haloalkyl, halogen, nitro, (NZ3Z4)aIkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -GH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined on formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction, in a mammal comprising administering to the mammal a therapeutically effective 
amoimt of a compound of formula (I) wherein A is aiyl; B is 
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R 



2 



N ; z is N; — is absent; L is -N(R7)C(0)s and D, R2, R3, R4, R?, and Ra are as 
defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising admimstering to the mammal a therapeuticaUy effective 
amount of a compound of formula (T) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

hA^R ■ 

N . and R4 are hydrogen; Z is N; ~ is absent; D is -CH2-; L is .N(R7)C(0)- 

; and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a manamal comprising administering to fee mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein tiie aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, ben2yl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

R2 ' • 

AN ^4 . j^^^ j^^^ hydrogen; Z is N; — is absent; D is -CH(CH3)-; L is - 

N(R7)C(0)-; and R? and Ra are as defmed in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction m a mammal comprising administering to the mammal a therapeutically effective 
amount of a compoimd of formula (I) wherein A is aryl; B is 
R2 
H 



3; Z is N; — is absent; L is -N(R7)C(0)-; and D, X, Y, R2, R3, R7, and Ra are as 
delSned in formula (1). 
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La another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of fomula (I) wherein A is aiyl wherein the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloallqri, 
met3iylenedio3cy, nitro, phenyl, or -NZ1Z2; B is ' 

P2 . • . • 



Y 3 ; R2 and R3 are hydrogen; X is NCR^), O, or S; Y is N; Z is N; — is absent; D is 
-CH2-; L is -N(R7)C(0)-; and Rs, R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising admmistering to the mammal a therapeutically effective 
amount of a compound of formula (J) wherein A is aiyl wherein the aryl is phenyl substituted 
with 0, 1 , 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano. halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 

X- 



Y ; and R3 are hydrogen; X is NfRe), O, or S; Y is N; Z is N; — is absent; D is 
-CH(CH3)s L is -N(R7)C(0)-; and R^, R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle; B is 




N is N; ~ is absent; L is -N(R7)C(0)s and D, R,, R2, R3, R4. R7 and Ra are 

as defined in formula (I). 

In anodier embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to ttie mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl, furyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyirolyl, 1,3-fliiazolyl, or thienyl wherein the heterocycle 
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is independently substituted with 0, 1, 2, or 3 substituents independently selected from 
alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl. or nitro; B is 



R2 




^ ; Z is N; ™ is absent; D is -CH2-; L is -N(R7)C(0)-; and R,, R2, R3, R4, R7 and 
Ra are as defined in formula (I). 

In another embodiment, fce present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to fte mammal a therapeuticalty effective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzotfaiazolyl, fliiyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidmyl, pyrrolyl, l,3-thia2olyl, or thienyl wherein the heterocycle 
is independently substituted with 0, 1, 2, or 3 substituents independently selected from 
alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 



R 



^2 




R4. 



; Z is N; — is absent; D is -CH(CH3>; L is -N(R7)C(0)-; and R,, Rj, R3, R4, 
R7 and Ra are as defined in formula (I)- 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
benzraiidazolyl, benzothiazolyl, pyrazolyl, pyridinyl, or thienyl independently substituted 
with 0, 1, 2, or 3 substituents independently selected from alkoxy, alkoxycarbonyl, alkyl, 
cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

; Ri IS the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, or (NZ3Z4)caibonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; 
Z is N; — is absent; D is -CH2S L is -N(R7)C(0)-; and R7 and Ra are as defined in fomiula 
(I)- 

In another embodiment, the present invention relates to a method of treating sexual 
dysfuiiction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (T) wherein A is heterocycle wherein the heterocycle is 
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benzimidazolyl, benzothiazolyl, pyrazolyl, pyridinyl, or thienyl independently substituted 
with 0, 1 , 2, or 3 substituents independently selected from alkoxy, alkoxycarbonyl, alkyl, 
cyano, halogen, haloalkoxy, haloalkyl, or nitre; B is 

R2 




'\ N . -g ^YiQ group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, or (NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; 
Z is N; ~ is absent; D is -CHCCHa)-; L is -N(R7)C(0)s and R7 and Ra are as defined in 
formula (I). 

In another embodiment, fhe present invention relates to a me&od of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is cycloalkyl; B is 

. N . ; z is N; ~ is absent; L is -N(R7)C(0)-; and D, Ri, R2, R3, R4, R7, and Ra are 

as defined in fopnula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (J) whereia A is cycloalkyl wherein the cycloalkyl is . 
cyclohexyl or adamantyl; B is . 

■ j(X 

N R, is hydrogen, alkyl, cyano, haloaUcyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ32Lj)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amoimt of a compound of formula (I) wherein A is cycloalkyl wherein the cycloalkyl is 
cyclohexyl or adamantyl; B is 
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R2 . 



N 4 . is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CHCCHa)-; L is -N(R7)C(0)s and R7 and Ra ate as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the manmaal a therapeutically effective 
amount of a con[ipound of formula (I) wherein A is aiylalkyl; B is 

R2 

-% N z is N; — is absent; L is -N(R7)C(0)-; and D, R|, R2, R3, R*, R7, and Ra are 

as defined in formula (I). 

In another embodiment^ the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compoimd of formula (I) wherein A is arylalkyl wherein the afyl of aiylalkyl is 
phenyl substituted with 0» 1, 2, 3, 4, or 5 substituents independently selected &om alkenyl, 
alkoxy, alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is > 

1' 

^ ; Ri is hydrogen, alkyl, cyano, haloaUo l, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-; L is -N(R7)C(0)s and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is arylalkyl wherein the aiyl of arylalkyl is 
phenyl substituted with 0, 1,2, 3, 4, or 5 substituents independently selected from alkenyl, 
alkoxy, alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloaUcoTcy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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■ ' ^ ■ - •■ 

N ^4 . -g hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH(CH3)-; h is -N(R7)C(0)-; and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically efifective 
amount of a compound of formula (I) wherein A is aryl; B is 

; Z is CRb; — is absent; L is -NCR.7)C(0)-; and D, Ri, R2, R3, R^, R5, R7, Rb, 
and Ra are as defined in formula (I). 

In another embodiment, Ihe present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (T) wherein A is aryl wherein the aiyl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected firom alkenyl, alkoxy, 
alkoxycarbonyl, aDcyl, alkyttiio, berrzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, and -NZ1Z2; B is 




-R4 . 

^5 ; R, is hydrogen, alkoxy, alkyl, alkylthio, cyano, halogen, hydroxy, nitro, - 
NZ1Z2, or (NZ3Z4)alkyl; R2 is hydrogen, alkoxy, cyano, halogen, or hydroxy; R3 is hydrogen 
or hydroxy; R| and R5 are hydrogen; Z is CRa; — is absent; D is -CH2-; L is -N(R7)C(0>; Ra 
is hydrogen; and R7 and Ra are as defined in formula (T). 

In ano&er embodiment, die present invention relates to a method of treating sexual 
dysfimction in a mammal comprising administering to the maxmnal a therapeutically ejffective 
amount of a compouoid of formula (I) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1,2, 3, 4, or 5 substituents independently selected fix^m alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

16 ' . 
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R2 




R: 



3 



-R4 

^5. ; Ri is hydrogen, alkoxy, alkyl, alkylthio, cyano, halogen, hydroxy, nilro, - 
NZ1Z2, or (NZ3Z4)alkyl; Rz is hydrogen, alkoxy, cyano, halogen, or hydroxy; R3 is hydrogen 
or hydroxy; R4 and R5 are hydrogen; Z is CI^; — is absent; D is -CH2-; L is -N(R7)C(0)-; Rb 
is halogen wherein a preferred halogen is -F; and R? and Ra are as defined in formula (p. 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in. a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1,"2, 3, 4, or 5 substituents ind^endently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, lialoalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 

.R3 




-R4 

; Ri is hydrogen, alkoxy, alkyl, alkylthio, cyano, halogen, hydroxy, nitro, - 
NZ1Z2, or (NZ3Z4)alkyl; R2 is hydrogen, alkoxy, cyano, halogen, or hydroxy; R3 is hydrogen 
or hydroxy; R4 and R5 are hydrogen; Z is CRb; — is absent; D is -CHCCHs)-; L is 
-N(R7)C(0)-; Rb is hydrogen; and R7 and Ra are as defmed in formula (I). 

. In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl; B is 

-% N . 2 is CRb; — is absent; L is -N(R7)C(0)-; Ra is hydrogen; and D, Ri, R2, Rs, 

R4, R7, and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 

dysfunction in a mammal comprising administering to the mammal a therapeutically effective 

amount of a compound of formula (I) wherein A is aryl wherein the aiyl is phenyl substituted 

with 0, 1,2, 3, 4, or 5 substituents independently selected firom alkenyl, alkoxy, 

alkoxycarbonyl, alkyl, alkythio, ben2yl, cyano, halogen, halpalkbxy, haloalkyl, 

methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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R3 




\ N . ^5 hydrogen, alkyl, cyano, haloalkyl, halogen, nitre, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; Ri and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; — is absent; 
D is -CH2-; L is -N(R7)C(0)-; Re is hydrogen; and R7 and Ra are as defined on formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, ben2yl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZiZa; B is 

\ n"^ ^ ; Rj is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; .R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; — is absent 
D is -CH2-; L is -N(R7)C(S)-; Rb is hydrogen; and R7 and Ra are as defined on formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of fonnula (I) wherein A is aryl wherein the aiyl is 
tetrahydronaphthalenyl or 2,3-dihydro-lH-indenyl; B is 

■ jT X • 

'\ N R, is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; is absent; 
D is -CH2-; L is -N(R7)C(S)-; Rb is hydrogen; and R7 and Ra are as defined on foraiula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically ejBfective 
amount of a compound of formula (I) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1,2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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R2 




^; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)aIkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; — is absent; 
D is -CH(CH3)-; L is -N(R7)C(0)-; Rb is hydrogen; and R7, Rb, and Ra are as defined on 
formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of fomiula (I) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl, furyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 1,3-thiazolyl, or thieny] wherein the heterocycle 
is independently substituted with 0, 1, 2, or 3 substituents independently selected &om 
alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

N Z is CRb; — is absent; L is -N(R7)C(0)-; Rb is hydrogen; and D, Ri, R2, R3, 

R4, R7, and Ra are as de&ied in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a manunal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl, furyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 1,3-thiazolyl, or thienyl wherein the heterocycle 
is independently substituted with 0, 1, 2, or 3 substituents independently selected from 
alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

R2 . 




N ; R| is hydrogen, aUcyl, cyano, haloalkyl, halogen, nitro, (NZ^Zi^alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; — is absent; 
D is -CH2-; L is -N(R7)C(0)-; Rb is hydrogen; and R7 and Ra are as defined on formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to.tiie mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 

19^ 



Page: 20 



wo 03/099266 PCTAJS03/15868 

benzimidazolyl, benzothiazolyl, pyrazolyl, pyridinyl, or thienyl wherein the heterocycle is 
independentiy substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 




\ ^4. Rj is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; ~ is absent; 
D is -CH2-; L is .N(R7)C(0)s Rb is hydrogen; and R7 and Ra are as defined on formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the manomal a therapeutically effective 
amount of a compound of formula (J) wherein A is aryl; B is . 

-V^Y jg _ ig absent; L is -N(R7)C(0)s Rb is hydrogen; and D, X, Y, R2, R3, 

R7, and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1,. 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

^ X is N(R6), O, or S; Y is N; R2 and R3 are hydrogen; Z is CRb; — is absent; D 
is -CH2-; L is -N(R7)C(0)-; Rb is hydrogen; and Re. R? and Ra are as defraed in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfrinction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aiyl is phenyl substituted 
with 0, U 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



20 



Page: 21 



wo 03/099266 

PCTAJS03/15868 

R2 ' . . 



; X is N(R6), O, or S; Y is N; and R3 are hydrogen; Z is CRb; - is absent; D 
is -CH(CH3)-; L is -N(R7)C(0)-; Rb is hydrogen; and R,, R, and R^ are as defined in fonnula 
(I). 

In another embodiment, flie present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the manmial a therapeutically effective 
amount of a compound of fonnula (I) wherein A is aiyl; B is 

^ Z is CRb; — is absent; L is -N(R7)C(0>; and D. R2, R3. R4. R7. Rb. and R^. 
In another embodinient, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherem the aiyl is phenyl substituted 
with 0, 1 , 2, 3. 4, or 5 substituents ind^endenHy selected fi»m alkenyl. alkoxy, 
alkoxycarbonyi, alkyl, alkythio, benzyl, cyano, halogen, haloaHcoxy. haloalkyl, 
methylaiedioxy, nitro, phenyl, or -NZ1Z2; B is 

1^ 

jj^N^ <>J — 

N 4 . 2 is CRb; — is absent; D is -CH2-; L is -N(R7)C(0)-; R2. R3, and R, are 
hydrogen; Rb is hydrogen; and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfiinction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (1) wherein A is aryl wherein the aiyl is phenyl substituted 
wifli 0, 1 , 2, 3, 4, or 5 substituents independenfly selected from alkenyl, alkoxy, 
alkoxycarbonyi, alkyl, alkyftio, ben2yl, cyano, halogen, haloalkoxy, haloalkyl, 
metfaylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
Rz 

'"^ R4. z CRb; - is absent D is -CHCCHj)-; L is -N(R7)C(0)-; R^, R3, and R4 are 

hydrogen; Rb is hydrogen; and R7 and Ra are as defined in formula (I). 
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.R3 



Q- 



Q_ . 7 . • 

. IS cRb; — is absent; Lis -N^^,^/-rr^^ 

0). R.. Ra. R,. 

In another embodiment th^ « 
al Wcrt«=.y,, ,^1, ^ ^^'^-ed fto^ atony,, .fc^. 

2, IS 



In another embodiment the nre, ^'''^^ 0). 

all«.xyeart,<»,y,. ^ ^'"-d from ato„y,. 




■R. 



S4 



°" ; Ri. R2, R3, and R, are hvdroaen- 7 ■ r^r, 
-CH2-; L is -N(R.y)C(0) . „ w o ''^'^°een. Z w CRa; R3 ^ hydrogen- ^ 

l«7;C(0)-. and and R^ are hydrogen "~ ^ 

In another embodiment «,» ^ 

^fysfUnctao^i^amammalTor """^^"""""'^^^ . 

compnsmg admimsteiina to the ^ ^^''"^ 

to the mammal a thcapeuti^Jly effective 
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-CH2-, L 18 -N(R7)C(0)-; and R^ and are hydrogen. 

^ ^-:>*«^-^°'«-e„t.«faepr«senth.vention«latestoan.thodof^^^^ 
dysfunction in a nianinial comprising administering to flie mammal a Iherapeuticany effective 

with 1 alkyl substituent; B is ^ ^u. 



R2 




°t"- '^^''''^'''"''^""'•^'^^^^^"'^^^^^^'I^i^hydxogcn;-- 
-CH,-; L is -N(R,)C(0)-; R, is alkyl whexein methyl is prefeixed; and is hydrogen 

. embodiment, the piesent invention relates to a method of treating sexual 

dysfunction in a mammal comprising administering to the mammal a therapeutically effective 

™facompo^d of fonnula (I, whereinAisary, Wherein ^learylisphe^ 
with 0. 1. 2. 3. 4. or 5 substituents independently selected from alkenyl alkoxy 
alkoxycarbonyl. alkyl. alkythio. benayl. cyano. halogen, haloalkoxy, haloalkyl.' 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



-CHCCHa)-; L is -N(R,)C(0)-; and R, and are as defined in formula (1) 

^-^^^^-^'-'^-t.thepresentinventionrclatestoamethodoftreatingsexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (D wherein A is aiyl wherem the aiyl is 
tetrahydronaphthalenyl or 2,3-dihydro-lH-indenyl; B is 
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X R3 




O - ; Ru R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; - is absent; D is 
-CH2-; Us -NCR7)C(0>; and R7 and Ra are hydrogen. 

^-°*^-«-bodhnent.thepresentinventionrelatestoamethodoftreatingsex^ 
dysfunction in a mammal comprising administering fo fte mammal a therapeutically effective 
amo.mt of a compound of fomxula (D wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl. furyl. imidazolyl. 1.3-oxazolyI, pyrazinyl. pyrazolyl 
pyndazinyl. pyridinyl, pyrimidinyl. pyrroly^ 13-tfaiazolyl. or thienyl Wherein the heterocycle 
IS mdependently substituted with 0. 1. 2. or 3 substituents independently selected from 
alkoxy, alko^carbonyl. alkyi, cyano. halogen, haloalkoxy. haloalkyl. or nitro- B is 



R2 

R3 




v^Nr^R4 

6- 



; Z is CRb; Rb is hydrogen; - is absent; L is -N(R7)C(0)-; and D. R,. R„ R, 
R4, R7, and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of fomxula (1) wherein A is heterocycle wherein the heterocycle is 
benzxmidazolyl, benzothiazolyl. furyl. imidazolyl. 1.3-oxa«>lyl. pyrazinyl. pyrazolyl 
pyndazinyl. pyridinyl. pyrimidinyl. pyrrolyl. 1 .3-thiazblyl. or thienyl wherein the heterocycle 
IS mdependently substituted with 0. 1. 2. or 3 substituents independently selected from 
alkoxy. alkoxycarbonyl. alkyl, cyano. halogen, haloalkoxy. haloalkyl. or nitro; B is 

''I'Y'WRa 

'V^Nr^R4 

; R. is hydrogen, alkyl. cyano. haloalkyl. halogen, nitro, (NZ3Z4)aIkyl or 
(NZ3Z4)carbonyl; R, and R4 axe hydrogen; R3 is hydrogen or hydroxy; Z is CRb" Rb L 
hydrogen; - is absent; D is -CH3-; L is .N(R,)C(0)-; and R7 and R^ are as defined on 
formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
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^2 . 

I 

TOarbonyl; and R. are hydrogen; R3 is Lydrogen or Hydroxy; Z is CR, Z is 

m another eznbodiment. the present invention relates to a naethod of bating sexual 
dys^ct^onina^annnal comprising ad^inisteH^^ 
amount of a conapound of formula (I) wherein A is cycloalkyl; B is 

. Z IS CRb; - ,s absent; L is -N(R,)C(0).; and D. R,. R,, R3. r,, r,, 
Ra are as defined in fomiula (I). M,^7, KB,ana 

cyclohexyloradamantyl;Bis "ausyi is 




cyolohexylor.d«nanlyl;Bis yoK»iityi k 
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R2 




; Ri is hydrogen, alkoxy, alkyl, alkylthio, cyano, halogen, hydroxy, nitro, - 
NZ1Z2, or (NZ3Z4)alkyl; R2 is hydrogen, alkoxy, cyano, halogen, or hydroxy; R3 is hydrogen 
or hydroxy; R4 and R5 are hydrogen; Z is C; — is a bond; D is -CH(CH3)s L is -N(R7)C(0)s 
and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a manunal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl; B is ' 

R2 

^"^i^^ ^Ra 



N ^; Z is C; — is a bond; L is -N(R7)C(0)s and D, Rj, R2,R3, R4, R7, and Ra are 
as defined in formula (I). 

In another embodiment, flie present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aiyl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 




N ^ ; R, is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; ~ is a bond; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined in formula (I). 

. In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a manunal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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^ N ^ ; Ri IS hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZaZOcarbonyl; Ri and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is -CHCCHa)-; L is -N(R7)C(6)-; and R7 and Ra are As defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically eflFective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl, fuiyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyirolyl, 1,3-thiazolyl, or thienyl wherein the heterocycle 
is independently substituted with 0, 1, 2, or 3 substituents independently selected firom 
alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloaliyl, or nitro; B is 

N ; Z is C; — is a bond; L is -N(R7)C(0)s and D, R,, R2, R3, R4, R7, and Ra are 
as defined in formula (I). * 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a manamal comprising administering to the manunal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl, fiiryl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 1,3-thiazolyl, or thienyl wherein the heterocycle 
is independently substituted with 0, 1, 2, or 3 substituents independently selected firom 
alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

^2 




^ Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; ~ is a bond; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined on formula (J). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl, pyrazolyl, pyridinyl, or thienyl wherein the heterocycle is 
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mdependently substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, ornitro; B is 

^ • : • 

^ N ^; R| is hydrogen, alkyl, cyano, haloalkyl. halogen, nitro, (NZ324)alkyl, or 

• (NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is --CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined on fomula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (J) wherein A is aiyl; B is . 

R2 ' - 

Y ; Z is C; — is a bond; L is -N(R7)C(0)-; and D, X, Y, Rj, R3, R7, and Ra are as 
defined in foraiula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aiyl is phenyl substituted 
witii 0, 1, 2, 3, 4, or 5 substituents independentiy selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

R2 
^\ 

• A Y ^3 ; X is N(R6), O, or S; Y is C(R4); R2 and R3 are hydrogen; R4 is hydrogen, alkyl, 
or cyano; Z is C; ~ is a bond; D is -CHas L fs -N(R7)C(0)s and Re, R7, and Ra are as 
defined in fomiula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of fonnula (I) wherein A is aryl wherem the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected fix>m alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZiZi; B is 
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R2 

^ V • * 

^ ; X is N(R«), O, or S; Y is €(84); R2 and R3 are hydrogen; R4 is hydrogen, alhyl, 

or cyano; Z is C; ~ is a bond; D is -CHCCHa)-; L is -N(R7)C(0)-; and Re, R7 and Ra are as 
defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfimction in a mammal comprising administering to the mammal a therapeutically eflFective 
amount of a compound of formula (I) wherein A is cycloalkyl; B is 

^ ^ ; Z is C; — is a bond; L is -N(R7)CCO).; and D, R,, R2, R3, R4, R7, and Ra are 
as defined in formula (I). 

Li another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compoimd of formula (I) wherein A is cycloalkyl wherein the cycloalkyl is 
cyclohexyl or adamantyl; B is 
R2 




y ^ '^; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydrox>r, Z is C; — is a bond; D 
is -CH2-; L is -N(R7)C(0)s and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is cycloalkyl wherein the cycloalkyl is 
cyclohexyl or adamantyl; B is 
R, . 

^ ; Ri IS hydrogen, alkyl, cyano, haloallQfl, halogen, nitro, (NZ3Z4)aIkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z i^'O; ~ is a bond; D 
is -CH(CH3)-; L is -N(R7)C(0)s and R7 and Ra are as dejHned in formula (T). 
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In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (T) wherein A is aryl; B is 

R3 

; Z is N; ~ is absent; L is -C(0)N(R7)s and D, R,, R2, R3, R4, Rg, R7, and Ra 
are as defined in formula (I). . 

Li another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (T) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

'^s ; Rj is hydrogen, alkoxy, alkyl, alkylthio, cyano, halogen, hydroxy, nitro, - 
NZ1Z2, or (NZ3Z4)alkyl; R2 is hydrogen, alkoxy, cyano, halogen, or hydroxy; R3 is hydrogen 
or hydroxy; R4 and R5 are hydrogen; Z is N; — is absent; D is -CH2S L is -C(0)N(R7)-; and 
R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, i, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

R4 . 

; R| is hydrogen, alkoxy, alkyl, alkylthio, cyano, halogen, hydroxy, nitro, - 
NZ1Z2, or (NZ3Z4)alkyl; R2 is hydrogen, alko^iy, cyano, halogen, or hydroxy; R3 is hydrogen 

SI - 




RS 
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or hydroxy; R4 and R5 are hydrogen; Z is N; — is absent D is -CH(CH3)s L is -C(0)N(R7).; 
and R7 and Ra are as defined in formula (I). 

In anoflier embodiment, the present invention relates to a method of treating sexual 
^sfunction in a mammal comprising administering to the mammal a therapeatically effective 
amount of a compound of formula (I) wherein A is aryl; B is 
R2 




^. Z is N; — is absent L is .C(0)N(R7>; and D, R,, R^, R3, R,, R^, and Ra are 
as defined in foimula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a AerapeuticaUy effective 
amount of a compound of formula (I) wherein A is aiyl wherein the aiyl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, ben2yl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is . . 
R2 




; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-'; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mainmal a therapeutically effective 
amount of a compound of formula (1) wherein A is aiyl wherein the aiyl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 




^ ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)aIkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH(CH3)-; L is -C(0)N(R:7>; and R7 and Ra are as defined in formula (I). 
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In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of fomiula (I) wherein A is aryl wherein the aiyl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl. 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 




. ; Ri is hydrogen, alkyl cyano, hdloaOcyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2CH2S L is -C(0)N(R7)-; and R7 and Ra axe as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a Aerapeutically effective 
amoxmt of a compound of formula (T) wherein A is aryl; B is 

^ ^ ; Z is N; — is absent; L is -C(0)N(R7)-; and D, R2, R3, R4, R7, and Ra are as 

defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aiyl is phenyl substituted 
with 0, 1,2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, ben2yl, cyano, halogen, haloalkoxy, haloalkyl, 
metiiylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 . 

^ ^ ; R2. R3, and R, are hydrogen; Z is N; ~ is absent; D is -CH2-; X. is ••C(0)N(R7)- 

; and R7 and Ra are* as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeuticaUy effective 
amount of a compound of formula (£) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1,2, 3-, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
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alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, * 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is . 

^ ^ ; R2, R3, and R4 are hydrogen; Z is N; ~ is absent; D is -CH(CH3)s L is 
-C(0)N(R7)-; and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (T) wherein A is cycloalkyl; B is 
R2 




N ; Z is N; — is absent; L is -C(0)N(R7)s and D, R,, R2, R3, R4, R7, and Ra are 
as defined in fonnula (I). 

. In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compoimd of formula (1) wherein A is cycloalkyl wherein the cycloalkyl is 
cyclohexyl or adamantyl; B is 

R2 ' * 




^ ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined as in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is cycloalkyl wherein the cycloalkyl is 
cyclohexyl or adamantyl; B is 

; Ri IS hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)aIkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; ~ is absent; D 
is -CH(CH3)-; L is -C(0)N(R7)-; and R7 and Ra are as defined as in formula (I). 
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In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a manunal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl; B is 

; Z is CRb; Rb is hydrogen; —4s absent L is -C(0)N(R7)-; and D, Ri , R2, R3, 
R4, R5, R7. and Ra are as defined in foimula (T), 

. In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to its mammal a therapeutically effective 
amount of a compound of formula (T) wherein A is aryl wherein the aiyl is phenyl substituted 
with 0, I, 2, 3, 4, or 5 substituents independently selected from aUcenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 

.R3 




R4 

R5 



; Ri is hydrogen, alkoxy, alkyl, alkylthio, cyano, halogen, hydroxy, nitro, - 
NZ1Z2, or (NZ3Z4)alkyl; R2 is hydrogen, alkoxy, cyano, halogen, or hydroxy; R3 is hydrogen 
or hydroxy; R4 and R5 are hydrogen; Z is CRb; Rb is hydrogen; ~ is absent; D is -CH2S L is 
-C(0)N(R7)-; and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a manmaal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein tiie aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alfcenyl, alkoxy, 
alkoxycarbonyl, alkyl, all<ythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



2 

R3 



• ; Ri is hydrogen, alkoxy, alkyl, alkylthio, cyano, halogen, hydroxy, nitro, - 

NZ1Z2, or (NZ3Z4)alkyl; R2 is hydrogen, alkoxy, cyano, halogen, or hydroxy; R3 is hydrogen 
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or hydroxy; R4 and R5 are hydrogen; Z is CRb; Rb is hydrogen; -- is absent; D is -CH(CH3)-; 
L is <:(0)N(R7)-; and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of fonnula (1) wherein A is aryl; B is 
R2 




" ; Z is CRb; Rb is hydrogen; — is absent; L is -C(0)N(R7)-; and D, Ri, R2, R3, 
R4, R7, and Ra are as defined in fonnula (I). 

In another embodiment, the present invention lelates to & method of treating sexual 
dys&nction in a maminal comprising administering to flie mammal a therapeuticaUy effective 
amount of a compound of formula (I) wherein A is aiyl wherein the aiyl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected ftom alkenyl, aDcoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
melhylenedioxy, nitro, phraiyl, or -NZ1Z2; B is 

^ R, IS hydrogen, alkyl, cyano, haloalkyl, halogen, nitro. (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; Rj and R4 are hydrogen; Rj is hydrogen or hydrojqr; Z is CRb; Rb is 
hydrogen; — is absent; D is -CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in 
fonnula (I). 

In another embodiment, the present invention relates to a mefliod of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aiyl wherein the aiyl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents md^ndently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio. ben2yl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

R2 ■ ■ 

Ri^-A.^R3 




^ ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, c 
(NZ3Z4)carbonyl; R4 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
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hydrogen; ~ is absent; D is -CHCCHj)-; L is -C(0)N(R7)s and R7 and Ra are as defined in 
formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amoimt of a compound of formula (I) wherein A is aryl; B is 



R 



•2 



N . 2 is CRb; Rb is hydrogen; ~ is absent; L is -C(0)N(R7)s and D, R2, R3, R4, 
R7, and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aiyl wherein the aryl is phenyl substituted 
witti 0, 1,2, 3, 4, or 5 substituents independently selected from alkeriyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

^2 

O 




N 4 . j^^^ j^^^ hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is - 

CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, allqrl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
mediylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 




R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is - 
CH(CH3)-; L is -.C(0)N(R7)s and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compoimd of formula (I) wherein A is aiyl; B is 
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R2 




^4 



O- ; Z is CRb; Rb is hydrogen; - is absent; L is -C(0)N(R7)-; and D. R,, Rj, R3, 
R4. R7. and Ra are as defined in fonnula (I), 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of fonnula (1) wherein A is aiyl wherein the aiyl is phenyl substituted 
with 0, ] , 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyU alkythio, benzyl, cyano. halogen, haloalkoxy. ha'loalkyl.' 
methylenedioxy, nitro, phenyl, or -NZiZi; B is 



R2 




• 'V^Nr^R4 

°- ; Ri, R2, R3, and R, are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in fonnula (I). 

In another embocUment, the present invention lelales to a method of treating sexual 
dysfunction in a mammal comprising admhiistering to the mammal a therapeuticaUy effective 
amount of a compound of foimula (1) wherein A is aryl wherem fte aiyl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy. haloalkyl. 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



R 



O - . ; Ri, Ra, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH2-; L is -C(0)N(R7)-; and R7 and Ra are hydrogen. 

In another embodiment, the pssent invention relates to a mefliod of treating sexual 
dysfuiction m a mammal comprising administering to the mammal a therapeuticaUy effective 
amouht of a compound of fonnula Q) wherem A is aryl wherein the aiyl is phenyl substituted 
with 1 alkyl substituent; B is 
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'3 



V^N+ R4 

O - ; Ri , R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; ~ is absent; D is 
-CH2-; L is -C(0)N(R7)s and R7 and Ra are hydrogen. 

In another embodiment, tiie present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of fomiula (I) vsrherein A is aryl wherein the aryl is phenyl substituted 
with 1 alkyl substituent wherein a preferred alkyl substituent is methyl; B is 

'% ^Nli R4 

O - ; R,, R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH2-; L is -C(0)N(R7)-; and R7 and Ra are hydrogen. 

In another embodiment, the present invention relates to a me&od of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aiyl wherein the aryl is phenyl substituted 
with 1 allsyl substituent wherein a preferred alkyl substituent is methyl; B is 

R2 

Ri^^-^^Ra 




V^N+ R4 

O - ; Ri, R2, R3, and R^ are hydrogen; Z is CRb; Rb is hydrogen; ~ is absent; D is 
-CH2-; L is -C(S)N(R7)-; and R7 and Ra are hydrogen. 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a tiierapeutically effective 
amount of a compound of formula (I) wherein A is aiyl wherein the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independentiy selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
mfethylenedioxy, nitre, phenyl, or -NZ1Z2; B is 
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^R3 




'R4 

; R,, R2, R3, and R4 are hydrogen; Z is CR©; Rb is hydrogen; ~ is absent; D is 
-CH(CH3)s L is -C(0)N(R7)-; and R7 and Ra are as defined in fonnula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the manmial a therapeutically effective 
amount of a compound of fonnula (I) wherein A is aryl wherein the aryl is phenyl substituted 
with 1 alkyl substituent wherein a preferred alkyl substituent is methyl; B is 

O- ; Ri, R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH(CH3)-;L is -C(0)N(R7)-; and R7 and Ra are hydrogen. . 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the manmial a therapeutically effective 
amount of a compound of fonnula Q) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl, fiiryl, imidazolyl, 1,3-oxazolyl, p3TO2inyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyirolyl, 1,3-thiazoIyl, orthienyl wherem the heterocycle 
is independently substituted with 0, 1, 2, or 3 substituents independently selected jfrom 
alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

N+ 
I 

O- ; z is CRb; Rb is hydrogen; — is absent L is -C(0)N(R7)-; and D, R,, R2, Rj, 
R4, R7, and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to tiie mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl, furyl, imidazolyl, 1 ,3-oxazoIyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridmyl. pyrimidinyl, pynrolyl, 1,3-thiazolyl, or thienyl wherein the heterocycle 
is independently substituted with 0, 1, 2, or 3 substituents independently selected from 
alkoxy, alkoxycarbonyl, alkyl cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 
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■ R2 . .. • ■ • ■ 

. ■ ■ 

O - ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; ~ is absent D is -CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined on 
formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a tiierapeutically effective 
amoimt of a compound of formula (1) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzothiazolyl, pyrazolyl, pyridinyl, or thienyl wherein the heterocycle is 
independently substituted with 0, 1, 2, or 3 substituents independently selected firom alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

O - ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, CNZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or Hydroxy; Z is CR^; Rb is 
hydrogen; — is absent; D is -CH2-; L is -C(0)N(R7)s and R7 and Ra are as defined on 
formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (T) wherein A is cycloaHcyl; B is 

^ N ^ ; z IS CRb; Rb is hydrogen; — is absent; L is -C(0)N(R7)-; and D, Rj, R2, R3, 
R4, R7, and Ra are as defined in formula (I). 

. In another embodiment, the present iavention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is cycloalkyl wherein the cycloalkyl is 
cyclohexyl or adamantyl; B is 
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^ ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; — is absent; D is -CH2-; L is -C(0)N(R7)-; and R7 and Ra are as dejSned in 
formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is cycloalkyl wherein the cycloalkyl is 
cyclohexyl or adamantyl; B is • 

% N Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, CNZ3Z4)alfcyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; — is absent; D is -CH(CH3)-; L is -C(0)N(R7)-; and R7 and Ra are as defined in 
formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a niammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl; B is 
R2 * • 

^5 ; z is C; ~ is a bond; L is -C(0)N(R7)-; and D, R,, R2, R3, R4, R5, R7, and Ra 
are as defined in formula Q). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compoimd of formula (I) wherein A is aiyl wherein the aryl is phenyl substituted 
with 0, 1,2, 3, 4, or 5 substituents independently selected horn alkenyl, alkoxy, 
alkoxycarbonyl, all^l, allqrthio, benzyl, c3^no, halogen, haloalkoxy, haloa]]<yl, 
methylenedioxy, nitro, phenyl, or "NZ1Z2; B is • 
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^5 ; Ri is hydrogen, alkoxy, alkyi, alkylthio, cyano, halogen, hydroxy; nitro, • 
NZ1Z2, or (NZ3Z4)all«yl; R2 is hydrogen, alkoxy, cyano, halogen, or hydroxy; R3 is hydrogen 
or hydroxy; R4 and R5 are hydrogen; Z is C; — is a bond; D is -CH2S L is -C(0)N(R7>; and 
R7 and Ra are as defined in foimula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a fterapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein the aiyl is phenyl substituted 
with 0, 1,2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

R2 . 




^5 ; Rj is hydrogen, alkoxy, alkyl, alkylthio, cyano, halogen, hydroxy, nitro, - 
NZ1Z2, or (NZ3Z4)alkyl; R2 is hydrogen, alkoxy, cyano, halogen, or hydroxy; R3 is hydrogen 
or hydroxy; R4 and R5 are hydrogen; Z is C; ~ is a bond; D is -CH(CH3)s L is -C(0)N(R7)s 
and R7 and Ra are as defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl; B is 
R2 




N ^ z is C; — is a bond; L is -C(0)N(R7)-; and D, Rj, Rj, R3, R4. R7, and Ra are 
as defined in formula (I), 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the manmial a therapeutically effective 
amount of a compound of formula (T) wherein A is aryl wherein the aiyl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkydiio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 

metiiylenedioxy, nitro, phenyl, or -NZjZa; B is 
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* ; Ri IS iQ'drogen, alkyl, cyano. haloalkyl, halogen, nitro, (NZ3Z4jalkyl, or 
(NZ3Z4)carbonyl; Ra and R4 are hydrogen; is hydrogen or hydroxy; Z is C; -- is a bond; D 
is -CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (I). 

In anolher embodiment, fee present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is aryl wherein flie aryl is phenyl substituted 
wifli 0, 1 , 2, 3, 4, or 5 substituents independently selected from aOcenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy. haloalkyl. 
methylenedioxy, nitro, phenyl, or -NZ1Z2; Bis • 

*; Ri IS hydrogen, alkyl, cyano, haloalkyl, halogen, nitro. (NZ3Z4)a]kyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is l^^drogen or hydroxy; Z is C; — is a bond; D 
is -CH(CH3)-; L is -C(0)N(R7)-; and R7 and Ra are as defined in fozmida (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically eflFective 
amount of a compound of formula (I) wherein A is aryl wherein the aryl is naphthyl 
substituted with 0. 1 . 2, 3. 4. or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl. alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 

; Ri IS hydrogen, attyl, cyano, haloallqrl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)caAonyl; Rz and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is -CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (r>. 

In another embodiment, fee present invention relates to a mefeod of treating sexual 
dysfunction in a mammal comprising administering to fee mammal a feerapeutically effective 
amount of a compound of fonnula Q) whraein A is aiyl wherein fee aryl is naphfeyl 
substituted with 0, 1, 2, 3, 4. or 5 substituents independently selected from alkenyl, alkoxy. 
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alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalfcyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

'% N Ri is hydrogen, alkyl, cyano, haIoal]<^l, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)caTbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is -CH(CH3)-; L is -C(0)N(R7)s and R7 and Ra are as defined in formula (T). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a comx}Ound of formula (J) wherein A is aryl; B is 

A Y ^ ; Z is C; — is a bond; L is -C(0)N(R7)-; and D, X, Y, R2, R3, R7, and Ra are as 
defined in formula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amoimt of a compound of formula (I) wherein A is aryl wherein the aryl is phenyl substituted 
. with.O, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, aDcoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

Y . hydrogen; X is N(R6), O, or S; Y is N; Z is C; — is a bond; D is 

-CH2-; L is -C(0)N(R7)-; and R^, R7, and Ra are as defined in formula (I), 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the marmnal a therapeutically effective 
amoimt of a compound of formula (I) wherein A is "aryl wherein the aryl is phenyl substituted 
with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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V4 

Y ;R2andR3aiehydrogen;XisN(R«).0,orS;YisN;ZisC;~isabond;Dis 
-CH(CH3)-; L is.-C(0)N(R7)s and R«, R,, and Ra are as defined in fonnula (I). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is cycloallqrl; B is 
R2 




""^ N 4 . ^ is C; ™ is a bond; L is <:(0)N(R7>; and D, R2. R3, R4. R7, and Ra are 
as defined in foimula (J). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprismg administering to the mammal a therapeutically effective 
amount of a compound of formula (I) wherein A is cycloalkyl wherein the cycloaliyl is 
cyclohexyl or adamantyl; B is 
R2 



i\ is hydrogen, alkyl, cyano, haloalkyl, halogen, nitre, {NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; ~ is a bond; D 
is -CH2S L is -C(0)N(R7)-; and R7 and Ra are as defined in fonnula (I). 

In another embodiment, flie present invention relates to a metiiod of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeuticaUy effective 
amount of a compound of fonnula (1) wherein A is cycloalkyl wherein the cycloalIc/1 is 
cyclohexyl or adamantyl; B is 

"*; Riis hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is -CHCCHa)-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (I). 



J 



In another embodiment, the present invention relates to compounds of fonnula (11) 
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or a phaimaceutically acceptable salt, ester, amide, or prodrug thereof, are disclosed wherein 
A is aryl, arylalkyl, cycloalkyl, or cycloalkylalkyl; 

L is •N(R7)C(0)-, -C(0)N(R7)-, -N(R7)C(S)', or -C(S)N(R7)- wherein the left end of 
the -N(R7)C(0)-, -C(0)>r(R7>, -N(R7)C(S)-, and .C(S)N(R7)- is attached to A and the right 
end is attached to D; 

D is alkylene, fluoroalkylene, or hydroxyalkylene; 

Z is selected from N, C or CRb; 

Ra is hydrogen or alkyl; 

Rb is hydrogen, alkyl, or halogen; 

— is a bond when Z is C and — is absent when Z is N or CRb; 



Ri, R2, R3, and R4 are each independently hydrogen, alkoxy, alkenyl, alkyl, 
alkyrlsulfinyl, alkylsulfonyl, alkylthio, alkynyl, alkoxycarbonyl, alkylcarbonyl, 
alkylcarbonyloxy, carboxy, cyano, formyl, halogen, haloalkoxy, haloalkyl, hydroxy, 
hydroxyalkyl, mercapto, nitro, -NZ1Z2, (NZ3Z4)alkyl, (NZ3Z4)caibonyl, or {NZ3Z4)sulfonyl; 



. Bis 





Z| and Z2 are each independently hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl, aiyl. 



arylalkyl, aiylalkylsulfonyl, aiylsulfonyl, or fonnyl; 

Z3 and Z4 are each independently hydrogen, alkyl, aiyl, or aiylalkyl; 

X is NCRe), O, or S; 

YisC(R4)orN; 

Rs is hydrogen or alkyl; and 

R7 is hydrogen or all^l. 
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In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl; B is 




N ^ Z is N; — is absent; L is -N(R7)C(0)s and D, R,, R^, R3, R,, r,, and Ra are 
as defined in formula (11). 

In another embodiment of &e present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted wifli 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkyfhio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

R2 




^ Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; ~ is absent; D 
is -CH2-; L is -N(R7)C(0)-; and R7 arid Ra are as defined in formula (II). 

In another embodiment of the presi&nt invention, compounds of formula (II) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 




; Ri is hydrogen, alkyl. cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3. is hydrogen or hydroxy; R3 is hydrogen or 
hydroxy; Z is N; — is absent; D is -CH(CH3)s L is -N(R7)C(0)-; and R7 and Ra are as 
defined in formula (II). 

In another embodiment of the present invention, compounds of formula (U) are 
disclosed wherein A is aryl wherein the aryl is tetrahydronaphthalenyl or 2,3-dihydro-IH- 
indenyl; B is 
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^ N * ; Ri IS selected from hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, 
(NZ3Z4)aIkyl, or (NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is 
N; — is absent; D is -CH2S L is -N(R7)C(0)-; and R7 and Ra are as defined in fonnula (II). 

In another embodiment of the present invention, compounds of formula (JJ) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, melhylenedioxy, nitro, phenyl, or -NZ1Z2; B is 




N ; Ri is hydrogen, alkyl, cyano, haloallQ^l, halogen, tutro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; ~ is absent; D 
is -CHas L is -'N(R7)C(S)-; and R7 and Ra are as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (IT) are 
disclosed wherein A is aiyl wherein the aiyl is tetrahydronaphthalenyl or 2,3-dihydro-lH- 
indenyl; B is 
R2 




; Ri is selected from hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, 
(NZ3ZU)alkyl, or (NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is 
N; ™ is absent; D is -CH(CH3)s L is -N(R7)C(0)-; and R7 and Ra are as defined in formula 
(ID- . 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is heterocycle wherein the hetexocycle is benzimidazolyl, 
benzothiazolyl, furyl, imidazolyl, I,3-.oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, 
pyrimidinyl, pyrrolyl, 1,3-thiazolyl, or fliienyl wherein the heterocycle is independently 
substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl; or nitro; B is 
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Ri> 




^> N ; Z is N; — is absent; L is -N(R7)C(0)s and D, R,. Rj, R3, r^, r^, and Ra are 
as defined in formula (II). 

In another embodiment of the present invention, compounds of foraiula (11) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzimidazolyl, 
benzothiazolyl, furyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, 
pyrimidinyl, pyrrolyl, 1,3-tfaiazolyl, or Ihienyl wherein the heterocycle is independently 
substituted witii 0, 1, 2, or 3 substituents mdependently selected firom alkoxy, 
alkoxycarbonyl, allcyl, cyano, halogen. haloalkojQr, haloalkyl, or nitro; B is 
R2 



^ ; Ri is hydrogen, alkyl, cyano^ haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2S L is -N(R7)C(0)-; and R7 and Ra are as defined on formula (H). 

In another embodiment of the present invention, compoimds of formula (IT) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzimidazolyl, 
benzothiazolyl, pyrazolyl, pyridinyl, or thienyl wherein the heterocycle is independently 
substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

^ ^ "^l Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined on formula (II), 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl; B is 

N ; Z is N; ~ is absent: L is -N(R7)C(0)-; and D, Rj, R3. R4, R7, and Ra are as 
defined in fonnula (II). 
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In another embodiment of the present invention, conipounds of formula (II) axe 
disclosed wherein A is aiyl wherein the aiyl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycaibonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitio, phenyl, or -NZ1Z2; B is 

; R2, R3, and E4 are hydrogen; Z is N; — is absent D is -CH2-; L is -N(R7)C(0)- 
; R7 and are as defined in fonnula (II). 

In another embodiment of the present invention, compounds of formuia QI) are 
disclosed wherein A is aryl wherein flie aiyl is phenyl substituted witii 0, 1, 2, 3, 4, or 5 
substituents* independenfly selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -'NZiZr B is 

^ • ■ 

^ ^ ; R2, R3, and R4 are hydrogen; Z is N; ~ is absent; D is -CHCCHa)-; L is 
-N(R7)C(0)-; R7 and Ra are as defined in fonnula QI). 

In another embodiment of the present invention, compounds of formula (11) are 
disclosed wherein A is aiyl; B is 
R2 



Y ;ZisN; — is absent; Lis -N(R7)C(0)-; and D,X,Y,R2,R3, .R7, and Ra are as 
defined in formula (II). 

In another embodiment of the present invention, compounds of formula (D) are 
disclosed wherein A is aiyl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected firom alkenyl, alkoxy, alkoxycarbonyl, all<yl, alkytiiio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NiiZ2; B is 

Y ; and R3 are hydrogen; X is NCR^), O, or S; Y is N; Z is N; is absent; D is 
-CH2-; L is -N(R7)C(0)-; and R<, R7, and Ra are as defined in formula (H). 

In another embodiment of the present invention, compounds of formula (H) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
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substituents independently selected from aDcenyl, aUcoxy, alkoxycarfonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloallq^l, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

Y ;R2andR3arehydrogen;XisN(R6),0,orS; YisN;ZisN;— isabsentjDis 
-CH(CH3)s L is -NCR7)C(0)-; aiid R^, R7, and Ra are as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (E) are 
disclosed wherein A is cycloalkyl; B is 

^ ; Z is N; ™ is absent; L is -N(R7)C(0)s and D, Ri, Rj, R3, R4, R^, and Ra are 
as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (11) are 
disclosed wherein A is cycloalkyl wherein the cycloalkyl is cyclohexyl or adamantyl; B is 

^ ^ ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; ~ is absent; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined in formula (II). 

In another embodiment of the present invention, compoimds of formula (II) are 
disclosed wherein A is cycloalkyl wherein the cycloalkyl is cyclohexyl or adamantyl; B is 

^ Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH(CH3>; L is -N(R7)C(0)s and R7 and Ra are as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (11) are 
disclosed wherein A is arylalkyl; B is 

; Z IS N; is absent; L is -N(R7)C(0)-: and D, Ri, R2. R3. R4, R7, .and Ra are 
as defined in foiiuula (II). 
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• • In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is axylalkyl wherein the aiyl of arylalkyl is phenyl substituted with 0, 1, 
2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, 
alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or 
-NZ|Z2;Bis 




N , R, is hydrogen, alkyl, cyano, haloalkyl. halogen, nitro, (NZ3Z4)aIkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defined in formula (O). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is arylalkyl wherein the aiyl of arylalkyl is phenyl substituted with 0, 1, 
2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, 
alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or 
-NZiZaiBis 

R2 ' . 

^ ^ ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; p 
is -CH(CH3)-; L is -N(R7)C(0)-; and R7 and Ra are as defined in formula (II). 

In another embodiinent of the present iavention, compounds of formula (II) are 
disclosed wherein A is aryl; B is 
R2 



R 




^ ; Z is CRb; ~ is absent; L is -N(R7)C(0)-; and D, R,, R2, R3, R4, R7, Rb. and 
Ra are as defined in formula (IQ- 

In .another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 0,. 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, mefliylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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■ . • R2 • . • 

; Ri IS hydrogen, alkyl, cyano, haloalky], halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; Rz and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; — is absent; D is -CHz-; L is "N(R7)C(0)-; and R7 and Ra are as defined in 
formula (IT). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, attyfeio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 



^ ; Ri IS hydrogen, aliyl, cyano, haloallqrl, halogen, nitro, (NZ3Z4)aIkyl, or 

(NZ3Z4)carbonyl, or (NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z 
is CRb; Rb is hydrogen; — is absent; D is -CH2-; L is -N(R7)C(S)-; and R7 and Ra are as 
defined in formula (II). 

In another embodiment of the present invention, compounds of formula (JJ) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

; Ri IS hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; ~ is absent; D is -CH(CH3)-; L is -N(R7)C(0)-; and R7 and Ra are as defined in 
formula (11). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzimidazolyl, 
benzothiazolyl, fiiryl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, 
pyrimidinyl, pyirolyl, l^-thiazolyl, or thienyl wherein the heterocycle is independently 
substituted with 0, 1, 2, or 3 substituents independently selected fi^om alkoxy, 
alkoxycarbonyl, allQ^l, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 
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^ ; Z is CRb; is absent; L is -N(R7)C(0)s Rb is hydrogen; and D, R^.R^, R3, 
R4, R7, and Ra are as defined in formula (H). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzimidazolyl, 
benzofliiazolyl, fiuyl, imidazolyl, l,3K)xa2olyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, 
pyrimidinyl, pyrrolyl, 1,3-fliiazolyI, or thienyl wherein the heterocycle is independently 
substituted with 0, 1 , 2, or 3 substituents independently selected jfrom alkoxy, 
alko^cycarbonyl, allc/1, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

^ N ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)all(yl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; — is absent; 
D is -CH2-; L is -N(R7)C(0)-; Ra is hydrogen; and R7 and Ra are as defined on fonnula (H). 

In another embodiment of tiie present invention, compounds of formula (U) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzimidazolyl, 
benzothiazolyl, pyrazolyl, pyridinyl, or thienyl wherein the heterocycle is independently 
substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 
R2 




^. ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
.(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; — is absent; 
D is -CH2-; L is -N(R7)C(0)-; Rb is hydrogen; and R7 and Ra are as defined on formula (II). 

In another embodiment of the present invention, compounds of formula (IT) are 
disclosed wherein A is aiyl; B is 



•are as defined in formula (IT). 



y ^ Z is CRb; — is absent; L is -N(R7)C(0)s and D, X, Y, Rj, R3, R7, Rb, and Ra 
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In another embodiment of the present invention, tompounds of formula (II) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZiZz; B is 
R2 



-V^Y ^3 ; X is N(R6), O, or S; Y is N; Rj and R3 are hydrogen; Z is CRb; Rb is hydrogen; 
— is absent; D is -CH2S L is -N(R7)C(0)s and R^, R7, and Ra are as defined in formula (II); 

In another embodiment of the present invention, compounds of formula (II) are 
. disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, aUgrthio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 



V^Y ^3 ; X is N(R6), O, or S; Y is N; R2 and R3 are hydrogen; Z is CRb; Rb is hydrogen; 
— is absent; D is -CHCCHj)-; L is -N(R7)C(0)-; and Rg, R7 and Ra are as defined in formula 
(II). 

In another embodiment of the present invention, compounds of formula QI) are 
disclosed wherein A is aryl; B is 

N ^ZisCRfi;— is absent; Lis -N(R7)C(0)-; and D,R2.R3,R4,R7, Rb. and Ra are 
as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

R2 

N z is CRb; Rb is hydrogen; ~ is absent; D is -CH2-; L is -N(R7)C(0)-; R2, R3, 

and R4 are hydrogen; and R7 and Ra are as defined in formula (11). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 

56 



Page: 57 



wo 03/099266 PCTAJS03/15868 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, me&ylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



R2 

o.>. X. .R3 



N ; Z is CRb; Rb is hydrogen; ~ is absent; D is -CH(CH3)-.; L is -N(R7)C(0)s R2, 
R3, and R* are hydrogen; and R7 and Ra are as defined in fonnula (II). 

In another embodiment of the present invention, conq)ounds of formula (II) are 
disclosed wherein A is aryl; B is 



R2 




O- ; Z is CRb; — is absent; L is -N(R7)C(0)-; and D, R,, Rj, R3, R4, R7, Rb, and 
. Ra are as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (11) are 
disclosed wherein A is aryl wherein the aiyl is phenyl substituted with 0, 1,2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

; Ri, Rz, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH2S L is -N(R7)C(0)-; and R7 and Ra are as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycaAonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZiZa; B is 
R2 




O - ; R|, R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH2-; L is -N(R7)C(0)-; and R7 and Ra are hydrogen. 
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In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 1 alkyl substituent; B 
is 

O- ; Ri, R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH2S L is -N(R7)C(0)-; and R7 and Ra are hydrogen. 

In another embodiment of die present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyi, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 



O- ; Ri, R2, R3, and R4 are hydrogen; Z is CR^; Rb is hydrogen; — is absent; D is 
-CH(CH3)-; L is -N(R7)C(0)-; and R7 and Ra are as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is tetrahydronaphthalenyl or 2,3-dihydro-lH- 
indenyl; B is 

1^ 

O - ; Ri, R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH2-; L is -N(R7)C(0)-; and R7 and Ra are hydrogen. 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzimidazolyl, 
benzothiazolyl, furyl, imidazblyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl^pyridinyl, 
pyrimidinyl, pyrrolyl, l,3-thia2olyl, or thienyl wherein the heterocycle is independently 
substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyi, or nitro; B is 
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R2 

^R3 




. O - ; Z is CRb; Rb is hydrogen; — is absent; L is -N(R7)C(0>-; and D, Ri, R2, R3, 
R4, R7, and Ra are as defined in formula (II). 

In anottier embodiment of the present invention, compounds of formula (XT) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzimidazolyl, 
benzothiazolyl, finyl, imidazolyl, l,3-oxa2olyl, pyrazinyl, pyrazolyl, pyridazinyl. pyridinyl, 
pyrimidinyl, pyrrolyl, 1,3-thiazoIyI, or thienyl wherein the heterocycle is independently 
substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyi, or nitro; B is 




R4 

O - ; R| is hydrogen, alkyl, cyano, haloalkyi, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydrox>^, Z is CRb; Rb is 
hydrogen; — is absent; D is -CH2-; L is -N(R7)C(0>; and R7 and Ra are as defined on 
formula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzimidazolyl, 
benzothiazolyl, pyrazolyl, pyridinyl, or thienyl wherein the heterocycle is independently . 
substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyi, or nitro; B is 
R2 



O - ; Ri is hydrogen, alkyl, cyano, haloalkyi, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; — is absent; D is -CH2S L is -N(R7)C(0)-; and R7 and Ra are as defined on 
formula Cn). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is cycloalkyl; B is 
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; Z IS CRb; - IS absent; L is -N(R7)C(0>-; and D, R,, R2, R3, R,, R7, Rb, and 
Ra are as defined in fonnula (n). 

In another embodiment of Ihe present invention, compounds of formula (IT) are 
disclosed wherein A is cycloalkyl wherein the cycloalkyl is cyclohexyl or adamanlyl; B is 




R4 

; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; Rj and R, are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; - is absent; D is -CH2-; L is -N(R7X:(0)-; and R7 and R^ axe as defined in 
formula (II). . , 

In another embodiment of the present invention, compounds of fonnula (II) are 
disclosed wherein A is cycloalkyl wherein the cycloalkyl is cyclohexyl or adamantyl- B is 

; Ri is hydrogen, allq^l, cyano, haloaHtyl. halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R, are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; — is absent; D is -CH(CH3)-; L is -N(R7)C(0)-; and R7 and Ra are as defined in 
formula (IT). 

In another embodiment of the present invention, compounds of formula (IT) are 
disclosed wherein A is aryl; B is 

R2 ' 

Ri^^ ^R3 




N ^ZisC; — isabond;Lis-N(R7)C(0)-;andD,R,.R2,R3,R4,R7,andRAare 
as defined in formula (II). 

In anoflier embodiment of flie present invention, compounds of formula (U) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected &om alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano. halogen, haloalkoxy, haloalkyl. methylenedioxy. nitro, phenyl, or -NZjZz; B is 
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^ ^ ; Ri is hydrogen, alkyl, cyano, halolalkyl. halogen, nitre, (NZ3Z4)aIkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrog^ R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is -CH2-; L is -N(R7)C(0>; and R7 and Ra are as defined m formula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aiyl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

^ N ; Ri IS hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)an^l, or 
(NZ3Z4)carbonyl; R2 and lU are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is -CH(CH3)-; L is -N(R7)C(0)-; and R7 and Ra are as defined in fonnula (IT). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzimidazolyl, 
benzothiazolyl, furyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, 
pyrimidinyl, pyrrolyl, l,3-thia2;olyl, or thienyl wherein the heterocycle is independently 
substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 
R2 




^ ^ ; Z is C; ~ is a bond; L is -N(R7)C(0)-; Rb is hydrogen; and D, Ri, R2, R3, R4, 
R7, and Ra are as defined in fonnula (II). 

In another embodiment of the present invention, compounds of formula (H) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzimidazolyl, 
benzothiazolyl, furyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, 
pyrimidinyl, pyrrolyl, 1,3-thiazolyl, or thienyl wherein the heterocycle is independently 
substituted with 0, 1 , 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 
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^ ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; ~ is a bond; D 
is <3i2-; L is -N(R7)C(0)-; Rb is hydrogen; and R7 and Ra are as defined on fonnula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzamidazolyl, 
beozothiazolyl, pyrazolyl, pyridinyl, or thienyl wherein the heterocycle is independently 
substituted with 0, 1, 2, or 3 substituents indq}endently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

^ ^ ; Ri is hydrogen, alkyl. cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; Ra and R4 are hydrogen; R3 is iQ^drogen or hydroxy; Z is C; ~ is a bond; D 
is -CH2-; L is -N(R7)C(0)-; Rb is hydrogen; and R7 and Ra are as defined on fonnula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl; B is 

X- 



Y ^; Z is C; ~ is a bond; L is -N(R7)C(0)-; and D, X, Y, R2, R3, R7, and Ra are as 
defined informula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independentiy selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ]Z2; B is 
R2 

X 



Y ; X is NCR^), O, or S; Y is C(R4); R2 and R3 are hydrogen; R4 is hydrogen, alkyl, 
or cyano; Z is C; ~ is a bond; D is -CH2-; L is -N(R7)C(0)s and R6, R7, and Ra are as 
defined in formula (II). 

In another embodiment of the present invention, compounds of formula (H) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
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substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, metfaylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



,^2 

X- 



^ ^ ; X IS N(R^), O, or S; Y is C(R4); R2 and R3 are hydrogen; R4 is hydrogen, alkyl, 

or cyano; Z is C; ~ is a bond; D is ^CH(CH3)s L is -N(R7)C(0)s and Rfi, R7, and Ra are as 
defined in formula (II). 

In another embodiment of the present invention, compounds of formula (U) are 
disclosed wherein A is cycloalkyl; B is 

^ ^ ; Z is C; -~ is a bond; L is .N(R7)C(0)s and D, Ri, R2, R3, R4, R7, and R^ are 
as defined in fonnula (11). 

In another embodiment of the present invention, compounds of formula (U) are 
disclosed wherein A is cycloalkyl wherein the cycloalkyl is cyclohexyl or adamantyl; B is 




^ ; Ri is hydrogen, alkyl, cyano, haloall^^l, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is l^drogen or hydroxy; Z is C; ~ is a bond; D 
is -CH2-; L is -N(R7)C(0)-; and R7 and Ra are as defimed in fonnula (H). 

In another embodiment of the present invention, compounds of formula (U) are 
disclosed wherein A is cycloalkyl wherein the cycloalkyl is cyclohexyl or adamantyl; B is 




N ^ ; R, is hydrogen, elkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is -CH(CH3)-; L is -N(R7)C(0)s and R7 and Ra are as defined in formula (11). 

In another embodiment of the present invention, compounds of formula (IT) are 
disclosed wherein A is aryl; B is 
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R2 




\ N ; Z is N; is absent; L is -.C(0)N(R7)s and D, Ri, R2, R3, R4, R7, and Ra are 
as defined in formula (H). 

In another embodiment of the present invention, compounds of formula QI) are 
disclosed wherein A is aryl whereia the aryl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 
substituents independently selected JBrom alkenyl, alkoxy, alkoxycarbonyl, aDcyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloall^l, mefhylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

-\ N ^ ; R, is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aiyl is phenyl substituted with 0, 1,2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

jjJs, <J — R 

^ Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH(CH3)-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (11). 

In another embodiment of the present invention, compounds of formula (U) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1,2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

R2 




^ ^ ^; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH2CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (II). 
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In another embodiment of the present invention, compoimds of fozmula (II) are 
disclosed wherein A is aryl; B is 



N ; z is N; ~ is absent; L is -C(0)N(R7)-; and D, R2, Ra, R4, R7, and Ra are as 
defined in formula (U). 

In another embodiment of the present invention, compounds of formula (JJ) are 




disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 0. 1, 2, 3, 4, or 5 
substituents independently selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloaUcyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



; R2, R3, and R4 are hydrogen; Z is N; — is absent; D is -CH2-; L is -C(0)N(R7)- 



; and R7 and Ra are as defined in fomiula (II). 

In another embodiment of the present invention, compounds of formula (U) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



N M . j^^^ hydrogen; Z is N; -~ is absent; D is -CH(CH3)-; L is - 

C(0)N(R7)-; and R7 and Ra are as defined in formula (U). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is cycloalkyl; B is 
R2 



^; Z is N; ~ is absent; L is -C(0)N(R7)-; and D, R,, R2, R3, R4, R7, and Ra are 
as defmed in formula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is cycloalkyl wherein the cycloalkyl is cyclohexyl or adamantyl; B is 
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^ ; Ri is hydrogen, allcyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; ~ is absent; D 
is -CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (ET). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is cycloalkyl wherein the cycloalkyl is cyclohexyl or adamantyl; B is 



R 



2 




N ^; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R^ and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is N; — is absent; D 
is -CH(CH3)-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (H). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl; B is 

^ N z is CRb; — is absent; L is -C(0)N(R7>; and D, R3, R^, R3, R4, R7, Rg, and 

Ra are as defined in formula (IT). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 

^ ^ ; Ri IS hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R^ are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; ~ is absent; D is -CH2-; L is -C(0)N(R7)s and R7 and Ra are as defined in 
formula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyI, or 
GS[Z3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; - is absent; D is "CH(CH3)-; L is -C(0)N(R7)-; and R7 and Ra are as defined in 
formula (II). 

In another embodunent of the present invention, compounds of fomiula (IT) are 
disclosed wherein A is aryl; B is 

N . z is CRb; ~ is absent; L is .C(0)N(R7).; and D, R2, R3, R4, R7, Rb, and Ra are 
as defined in formula (II). 

In another CTibodunent of the present invention, compounds of fomula (II) are 
disclosed wherein A is aiyl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected jfrom alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloallsyl, methylenedioxy, nitro, phenyl, or -NZiZa' B is 

^ ^ ; R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — - is absent D is - 
CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (IT). 

In anotiier embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZiZ2- B is 

; R2, R3, and R, are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH(CH3)-; L is -C(0)N(R7)s and R7 and Ra are as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aiyl; B is 
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R2 




'S N+ R4 

O- ; Z is CRb; — is absent; L is -C(0)N(R7)-; and D, R,. R^. R3, R^, R,, R^, and 
Ra are as defined in formula (IQ. 

In anollier anbodiment of the present invention, con^)ounds of fonnula (H) ate 
disclosed wheiein A is aiyl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
subsdtuents independenfly selected from alkenyl, alkoxy, aBcoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloaliyl, methylenedioxy, nitro, phenyl, or -NZiZz" B is 

R2 • 




'V^Nr^R4 

O - ; Ri, R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in fomrnla (IT). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aiyl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents mdependently selected from alloenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
bemyl, cyano, halogen, haloalkoxy, haloalkyi, methylenedioxy, nil^o, phenyl, or -NZjZa; B is 



R2 

.R3 




O - ; Ri, R2, R3, and R4 are hydrogen; Z is CPb; ^ is hydrogen; ~ is absent; D is 
-CH2S L is -C(0)N(R7)s and R7 and Ra are hydrogen. 

In another embodiment of the present invention, compounds of fonnula (II) are 
disclosed wherein A is aryl wherein the aiyl is phenyl substituted with I alkyl substituent; B 



is 




•N N+ R4 

O- 



; Ri, R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent D is 
-CH2-; L is -C(0)N(R7)-; and R? and Ra are hydrogen. 
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In another embodiment of the present invention, compounds of fonnula QT) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 1 alkyl substituent 
wherein a preferred allQrl substituent is methyl; B is 

O - ; Ri, R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH2-; L is -C(0)N(R7)s and R7 and Ra are hydrogen. 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted with 1 alkyl substituent 
wherein a preferred alkyl substituent is methyl; B is 

R2 

O - ; Ri, R2, R3, and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH2S L is -C(S)N(R7)-; and R7 and Ra are hydrogen. 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycaibonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, me&ylenedioxy, nitro, phenyl, or -NZiZz* B is 
R2 




O- 



; Ri, R2, R3,. and R4 are hydrogen; Z is CRb; Rb is hydrogen; — is absent; D is 
-CH(CH3)-; L is -C(0)N(R7)-; and R? and Ra are as defined in formula (U). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is heterocycle wherein the heterocycle is benzimidazolyl, 
benzothiazolyl, furyl, imidazolyl, l,3-oxa2olyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, 
pyrimidinyl, pyrrolyl, 1,3-thiazolyl, or Ihienyl wherein the heterocycle is independently 
substituted with 0, 1, 2, or 3 substituents independentiy selected ftom alkoxy, 
alkoxycarbonyl, aUkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 
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R2 




O- ; Z is CRb; Rb is hydrogen; ~ is absent; L is -C(0)N(R7)-; and D, Ri, R2, R3, 
R4, R7, and Ra are as defined in foimula (II). 

Li another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is heterocycle wherein flie heterocycle is benzimidazolyl, 
benzothiazolyl, fuiyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyiidinyl, 
pyrimidinyl, pyrrolyl, 1,3-thiazolyl, or thienyl wherein die heterocycle is independently 
substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

O- ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; — is absent; D is -CH2-; L is -C(0)N(R7)s and R7 and Ra are as defined on 
formula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is heterocycle wherein Ae heterocycle is benzimidazolyl, 
benzothiazolyl, p3n:azolyl, pyridinyl, or thienyl wherein the heterocycle is independendy 
substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, ha|oaIkoxy, haloalkyl, or nitro; B is 

XXr 

-V^N^ R4 

O - ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; — is absent; D is -CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined on 
formula (II). 

In another embodiment of the present invention, compounds of formula (11) are 
disclosed wherein A is cycloalkyl; B is 
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^ Z IS CRb; - is absent; L is -C(0)N(R7)-; and D. R,. R^, R^, R4. R,. and 
Ra axe as defined in fonnula (H). 

In another embodiment of the present invention, compounds of fonnula (H) are 
disclosed wherein A is cycloaliyl wherein the cycloalkyl is cyclohexyl or adamantyl- B is 
R2 




'\^hi — R4 

; R, is hydrogen, alkyi, cyano, haloalkyl, halogen, nitro, (NZ3Z4)aIlQri, or 
(NZ3Z4)caibonyl; Rj and R, are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; — is absent; D is -CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in 
fonnula (H). 

In another embodimoat of the present invention, conqmunds of fonnula (II) are 
disclosed wherein A is cycloalkyl wherein the cycloalkyl is cyclohexyl or adamanlyl B is 

Ra 

; Ri IS hydrogen, alkyl, cyano, haloallQrl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)caiiDonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is CRb; Rb is 
hydrogen; — is absent; D is -CHCCHs)-; L is -C(0)N(R7)s and R7 and Ra are as defined in 
foimula (II). 

In another embodiment of the present invention, compounds of foimula (II) are 
disclosed wherein A is aiyl; B is 

R2 

Riv^A^^Ra 
-vC^R 

; Z is C; — is a bond; L is -C(0)N(R7)-; and D. R,, R2, R3. R4, R,, and Ra are 
as defined in foimula (II). • 

In another embodiment of the present invention, compounds of fonnula (II) are 
disclosed wherein A is aiyl wherein the aryl is phenyl substituted wifli 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



71 



Page: 72 



wo 03/099266 PCTAJS03/15868 




\ N ^4 . jg hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is -CH2-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (II). 

In another embodiment of the present invention, compounds of fonnula (H) are 
disclosed wherein A is aiyl wherein the aiyl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 
substituents independently selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, all^rlbio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phrayl, or -NZ1Z2; B is 
R2 . 

N ; is hydrogen, all^l* cyano, haloalkyl, halogen, nitro, (NZ3Z4)aIkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is -CH(CH3)-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (l£). 

In another embodiment of the presmt invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is naphthyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

N ^4 . |g hydrogen, alkyl, cyano, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2, R3, and R4 are hydrogen; Z is C; ™ is a bond; D is -CH2S L is 
-C(0)N(R7)-; and R7 and Ra are as defined in fonnula (II). 

In another embodiment of the present iuvention, compounds of formula (II) are 
disclosed wherein A is aiyl wherein the aryl is naphthyl substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 




'\ ^4. jg hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is -CHCCHs)-; L is -C(0)N(R7)-; and R7 and Ra are as defined in formula (11). 
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In another embodiment of the present invention, compounds of formula (H) are 
disclosed wherein A is aiyl; B is 



^ Y ^ ; Z is C; ~ is a bond; L is -C(0)N(R7)-; and D, X, Y, R2, R3, R? and Ra are as 
defined in formula (II). 

In another embodiment of the present invention, compoimds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1,2, 3, 4, or 5 
substituents independently selected from alkenyl, alkoxy, alkoTQ^carbonyl, alkyl, alkythio, 
benzyl, cyano, balogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



Ay ^; R2 and R3 are hydrogen; X is N(R«), O, or S; Y is N; Z is C; — is a bond; D is 
-CH2S L is -C(0)N(R7)-; and lU, R7, and Ra are as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is aryl wherein the aryl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 
substituents independently selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, silkytbio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



A Y 3. hydrogen; X is N(R6), O, or S; Y is N; Z is C; — is a bond; D is 

-CH(CH3)-; L is -C(0)N(R7>; and R^, R7, and Ra are as defined in formula (II). 

In another embodiment of the present invention, compounds of formula (II) axe 
disclosed wherein A is cycloalkyl; B is 



as defined in formula (U). -.^ 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is cycloalkyl wherein the cycloalk/l is cyclohexyl or adamantyl; B is 







; Z is C; — is a bond; L is -C(0)N(R7)-; and D, Ri, R2, R3, R4, R7, and Ra are 
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V^N ^4. Is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZsZ^carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; 
is -CH2-; L is -C(0)N(R7)S and R7 and Ra are as defined in fonnula (II). 

In another embodiment of the present invention, compounds of formula (II) are 
disclosed wherein A is cycloalkyl wherein the cycloalkyl is cyclohexyl or adamantyl; B is 



V^N ^ ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Z is C; — is a bond; D 
is -CH(CH3)s L is -C(0)N(R7)-; and R7 and Ra are as defined in fomiula (II). 

In ano^er embodiment, the present invention relates to method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of fonnula (I) or a pharmaceutically acceptable salt, ester, amide, or 
prodrug tiiereof in combination with a phamiaceutically acceptable earner. 

In anotiier embodiment, the present invention relates to method of treating sexual 
dysfunction in a mammal comprising administering to the manmial a therapeutically effective 
amount of 2-(l-{[(3-methylbenzoyl)amino]methyl}-4-piperidinyl)pyridinium N-oxide or a 
pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination with a 
pharmaceutically acceptable carrier. 

In another embodiment, the present invention relates to method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) or a pharmaceutically acceptable salt, ester, amide, or 
prodrug thereof in combination with a phosphodiesterase 5 inhibitor. 

In another embodiment, the present invention relates to method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeuticafly effective 
amount of 2-(l-{[(3-methyIbenzoyl)amino]methyl}-4-piperidiny])pyridinium NK)xide or a 
phamiaceutically acceptable salt, ester, amide, or prodrug hereof in combination with a 
phosphodiesterase 5 inhibitor. 




Page: 75 



wo 03/099266 PCTAJS03/15868 
In another embodiment, the present invention relates to method of treating sexual 

dysfunction in a mammal comprising administering to the mammal a therapeutically effective 

amount of a compoimd of formula (I) or a phamaaceutically acceptable salt, ester, amide, or 

prodrug thereof in combination with an adrenergic receptor antagonist. 

In another embodiment, the present invention relates to method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of 2-(l-{[(3-methylben2oyl)amino]methyl}-4-piperidinyl)pyridinium N-oxide or a 
pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination with an 
adrenergic receptor antagonist. 

In another embodiment, the present invention relates to method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (I) or a pharmaceutically acceptable salt, ester, amide, or 
prodrug thereof in combination with a dopamine agonist 

In another embodiment, the present invention relates to method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of 2-(l-{[(3-methylbena:oyl)ainino]methyl}-4-piperidinyl)pyridinium N-oxide or a 
pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination with a 
dopamine agonist 

In another embodiment, the present invention relates to method of treating male 
erectile dysfunction in a male himian comprising administering to the male human in need of 
such treatment a therapeutically effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination with a 
pharmaceutically acceptable carrier. ^ 

In another embodiment, the present invention relates to method of treating male 
erectile dysfunction in a male human comprising administering to the male human in need of 
such treatment a therapeutically effective amoimt of 2-(l-{[(3- 

methylbenzoyl)amino]methyl}-4-piperidinyl)pyridinium N-oxide or a pharmaceutically 
acceptable salt, ester, amide, or prodmg thereof in combination with a pharmaceutically 
acceptable carrier. 

. In another embodiment, the present invention relates to method of treating male 
erectile dysfunction in a mamma] comprising administering to tiie mammal a therapeutically 
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effective amount of a compound of fonnula (I) or a phaimaceutically acceptable salt, ester, 
amide, or prodrug thereof in combination with a phosphodiesterase 5 inhibitor. 

In another embodiment, the present invention relates to method of treating male 
erectile dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of 2-<l-{[(3-methylbenzoyl)amino]meftyl}-4-piperidinyl)pyridiiiium N- 
oxide or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination 
with a phosphodiesterase 5 inhibitor. 

In another CTibodiment, die present invention relates to method of treating male 
erectile dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of a compound of fonnula (I) or a pharmaceutically acceptable salt, ester, 
amide, or prodrug thereof in combination with an adrenergic receptor antagonist 

In another embodiment, the present invention relates to method of treating male 
erectile dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of 2-(l-{[(3-methylbenzoyl)amino]methyl}-4-piperidinyl)pyridiniimi N- 
oxide or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination 
with an adrenergic receptor antagonist 

In another embodiment, the present invention relates to method of treating male 
erectile dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amoimt of a compound of fomiula (I) or a pharmaceutically acceptable salt, ester, 
amide, or prodrug thereof in combination with a dopamine agonist. 

In another CTibodiment, the present invCTtion relates to method of treating male 
erectile dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of 2-(l-{[(3-methylbenzoyl)amino]meti[iyl}-4-piperidinyl)pyridinium N- 
oxide or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination 
with a dopamine agonist. 

In another embodiment, the present invention relates to method of treating female 
sexual dysfunction in a mammal comprising administering to the mammal in need of such 
treatnent a therapeutically effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination with a 
pharmaceutically acceptable carrier. 

In another embodiment, the present invention relates to method of treating female 
sexual dysfunction in a mammal comprising administering to the mammal in need of such 
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treatment a therapeutically effective amount of 2-(l-{[(3-methylbenzoyl)amino]methyl}-4-. 
piperidinyl)pyridinium N-oxide or a pharmaceutically acceptable salt, ester, anride, or 
prodrug thereof in combination with a pharmaceutically acceptable canier. 

In another embodiment, the present invention relates to method of treating female 
sexual dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt, ester, 
amide, or prodrug thereof in combination with a phosphodiesterase 5 inhibitor. 

In another embodiment, the present invention relates to method of treating female 
sexual dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of 2-(l-{[(3-methylbenzoyl)amino]methyl}-4-piperidinyl)pyridiniumN- 
oxide or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination 
with a phosphodiesterase 5 inhibitor. 

In another embodiment, the present invention relates to method of treating female 
sexual dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of a compound of formula (T) or a pharmaceutically acceptable salt, ester, 
amide, or prodrug thereof in combination with an adrenergic rec^tor antagonist. 

In another embodiment, the present invention relates to method of treating female 
sexual dysfunction in a marranal comprising administering to the mammal a therapeutically 
effective amount of 2<l-{[(3-methylben2M5yl)ammo]methyl}-4-piperidinyl)pyridinium N- 
oxide or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination 
with an adrenergic receptor antagonist. 

In another embodiment, the present invention relates to method of treating female 
sexual dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt, ester, 
amide, or prodrug thereof in combination with a dopamine agonist 

Iq another embodiment, the present invention relates to method of treating female 
sexual dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of 2-<l-{[(3-methylbenzoyl)amino]methyl}-4-piperidinyl)pyridinium N- 
oxide or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination 
with a dopamine agonist. 

In another embodiment, the present invention relates to method of treating a disorder 
wherein the disorder is cardiovascular disorders, inflammatory disorders, attention deficit 
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hyperactivity disorder, Alzheimer's disease, drag abuse, Parkinson's disease, schizophrenia, 
anxiety, mood disorders or depression in a manunal comprising administering to the mammal 
in need of such treatment a therapeutically effective amount of a compound of formula (I) or 
a pharmaceutically acceptable salt, ester, amide, or prodrug ttiereof. 

In another embodiment, the present invention relates to method of treating a disorder 
wherein the disorder is cardiovascular disorders, inflanunatoiy disorders, attention deficit 
hyperactivity disorder, Alzheimer's disease, drag abuse, Parkinson's disease, schizophrenia, 
anxiety, mood disorders or depression in a mammal comprising administering to the mammal 
in need of such treatment a therapeutically effective amoimt of 2-(l-{[(3- 
methylbeIlzoyl)amino]methyl}-4-piperidinyl)pyridini^un N-oxide or a pharmaceutically 
acceptable salt, ester, amide, or prodmg thereof. 

In another embodiment, the present invention relates to compounds of formula (III) 

m 

or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof, wherein 
X| is a bond or CRbRc; 
X2 is d bond or CRdRe; 

provided that when Xi is a bond, then X2 is CRdReJ 
further provided that when X2 is bond, then Xi is CRbRc; 
A is aryl, arylalkyl, cycloalkyl, or cycloalkylalkyl; 

L, is -N(R7)C(0)-, -C(0)N(R7)-, -N(R7)C(S)-, or -C(S)N(R7)- wherein the left end of 
the -N(R7)C(OK -C(0)N(R7)-, -N(R7)C(S)-, and -<:(S)N(R7)- is attached to A and the right 
end is attached to D; 

L2 is a bond or alkylene; 

D is alkylene, fluoroalkylene, or hydroxyalkylene; 

Ra, Rb, Rc, Rd, and Re are independently hydrogen or alkyl; 

Bis 
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Ru Rz, R3, and R4 are each independently hydrogen, alkoxy, alkenyl, alkyl, 
alkylsulfinyl, alkylsulfonyl, alkylthio, alkynyl, alkoxycarbonyl, alkylcarbonyl, 
alkylcarbonyloxy, carboxy, cyano, formyl, halogen, haloalkoxy, haloalkyl, hydroxy, 
hydroxyalkyi, mercapto, nitro, -NZ1Z2, (NZ3Z4)alkyl, (NZ3Z4)carbonyl, or (NZ3Z4)sulfonyl; 

Zi and Z2 are each independently hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl, aryl, 
arylalkyl, arylalkylsulfonyl, arylsulfonyl, or formyl; 

Z3 and Z4 are each independently hydrogen, alkyl, aryl, or arylalkyl; 

XisNCIU), 0,orS; 

Yis C(R4)orN; 

is hydrogen or alkyl; and 

R7 is hydrogen or alkyl. 

In another embodiment, Ihe present mvention relates to compounds of formula (III) 
wherein A is aryl; B is 



'\ n'" R4 . Xi is CRbRc; X2 is CRdRe; L is -N(R7)C(0)s and L2, D, Ri, R2, R3, R*, R7, 
Ra, Rb, Rc, Ro, and Re are as defined in formula (UT). 

In another embodiment, the present invention relates to compounds of formula (III) 
wherein A is aryl wherein the aryl is phenyl substituted v^th 0, 1 , 2, 3, 4, or 5 substituents 
indpendently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, 
halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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\ ^4 . hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy, X| is CRbRc; X2 is 
CRdRe; D is -CH2-; L2 is a bond; and L is -N{R7)C(0)-; and Ra, Rb, Rc, Rd, Re, Ri. R2, R3, 
R4, and R? are as defined in formula (m).. 

In another embodiment, the presmt invention relates to compounds of formula (HI) 
wherein A is aryl wherein the aiyl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 subslituents 
independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkyfliio, benzyl, cyano, 
halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

\ . Rj is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Xi is CRbRc; X2 is 
CRdRe; D is -CH2S L2 is a bond; and L is -N(R7)C(0)-; and Ra, Rb, Rc. Rd, Re, and R7 are 
hydrogen. 

In another embodiment, the present invention relates to compounds of formula (IH) 
wherein A is heterocycle; B is 
R2 

V^Y ; Xi is CRbRc; X2 is CRdRe; L is -N(R7)C(0)-; and D, L2, X, Y, Ra, Rb, Rc, Rd, 
Re, R2, R3, and R7 are as defined in formula (III). 

In another embodiment, the present invention relates to compounds of formula (ID) 
wherein A is heterocycle wherein the heterocycle is benzimidazolyl, benzothiazolyl, furyl, 
imidazolyl, l,3-oxa2olyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridmyl, pyrimidinyl, pyrrolyl, 
1,3-thiazolyl, or thienyl, wherein the heterocycle is substituted vnth 0, 1, 2, or 3 substituents 
independentiy selected from alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, 
haloalkyl, or nitro; B is 

^ ; R2 and R3 are hydrogen; Xj is CRbRc; X2 is CRdRe; X is NOEU), O, or S; Y is 
N; D is -CHzS U is a bond; L is -N(R7)C(0)-; and Ra, Rb, Rc, Rd, Re, R2, R3, and R7 are 
hydrogen; and Re is hydrogen or alkyl wherein a preferred alkyl is methyl. 
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In another embodiment, the present invention relates to compounds of fonnula (HI) 

wherein A is heterocycle wherein the heterocycle is benzimidazolyl substituted with 1 alkyl 

substitutuent wherein a preferred alkyl substituent is methyl; B is 

R2 

Y ^ ; R2 and R3 are hydrogen; Xi is CRbRc; X2 is CRdRe; X is N(R6), O, or S; Y is 
N; D is -CH2-; L2 is a bond; L is -N(R7)C(0)-; and Ra, Rb, Rc, Rd, Re, R2, R3, and R7 are 
hydrogen; and Rs is hydrogen or alkyl wherein a preferred alkyl is methyl. 

In another embodiment, fee present invention relates to compounds of fonnula (IB) 
wherein A is aryl; B is 

N '^; X, is a bond; X2 is CRdR^; L is -N(R7)C(0)-; and U> D, R,, Rj, R3, R4, R7. 
Ra, Rb, Rc3 Rd, and Re are as defined in fonnula (DJ). 

In another embodiment, the jvesent invention relates to compounds of fonnula (TTT) 
wherein A is aryl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
independently selected j&om alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkytfaio, benzyl, cyano, 
halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

^ N '^; Ri IS hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Xi is a bond; X2 is 
CRdRe; D is -CH2-; L2 is a bond; L is -N(R7)C(0)-; and R7, Ra, Rd, and Re are as dejQned in 
fonnula (IE). 

In another embodiment, the present invention relates to compounds of fonnula (DI) 
wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, 
halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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R2 

T X 

\ N ^ ; R| is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)aftyl, or 
(NZ3Z4)caxbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Xi is a bond; X2 is 
CRdRe; D is -CH2-; L2 is a bond; L is -N(R7)C(0)-; and R7, Ra, Rd, and Re are hydrogen. 

In another embodiment, the present invention relates to compounds of formula (IH) 
wherein A is heterocycle; B is 

"V^ Y ; Xi is a bond; X2 is CRdRe; L is .N(R7)C(0)s and D, L2, X, Y, Ra, Rd. Re, R2, 
R3, and R7 are as defined in formula (111). 

In another embodiment, the present invention relates to compoimds of formula (III) 
wherein A is heterocycle wherein the heterocycle is benzimidazolyl, benzothiazolyl, furyl, 
imidazolyl, l,3-.oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 
1,3-thiazolyl, or thienyl, wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents 
independently selected fix)m alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, 
haloalkyl, or nitro; B is 

R2 

-V^Y '^^; R2 and R3 are hydrogen; Xi is a bond; X2 is CRdRe; X is N(R6), O, or S; Y is 
N; D is -CH2-; L2 is a bond; L is -N(R7)C(0)s and R^, Ra, Rd, Rb, and R7 are as defined in 
formula (HI). 

In another embodiment, the present invention relates to compounds of formula (EC) 
wherein A is heterocycle wherein the heterocycle is benzimidazolyl substituted with 1 alkyl 
substitutuent wherein a preferred alkyl substituent is methyl; B is 
R2 



Y^ K3 . hydrogen; Xi is a bond; X2 is CRi>Re; X is NCR^), O, or S; Y is 

N; D is -CH2S L2 is a bond; L is -N(R7)C(0)-; and Ra, Rd, Re, and R7 are hydrogen; and R« 
is hydrogen or alkyl wherein a pref^red alkyl is metiliyl. 

In another embodiment, the present invention relates to compounds of formula (JS) 
wherein A is aiyl; B is 
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,R2 



Y ; Xi is a bond; X2 is CRdRe; L is -N(R7)C(0)s and D, L2, X, Y, Ra, Rd. Re, R2, 
R3, and R7 are as defined in fonnula (HI). 

In anotiier embodiment, the present invention relates to compounds of formula (EI) 
wherein A is aiyl wherein the aryl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 substituents 
independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, 
halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 

^ ; R2 and R3 are hydrogen; Xi is a bond; X2 is CRdEIe; X is NOEU), O, or S; Y is 
C(R4); D is -CH2-; L2 is a bond; L is -N(R7)C(0)-; R4 is hydrogen, aUkyl, or cyano; and R^, 
Ra, Rd, Re, R4, a»d R7 are as defined in formula (IH). 

In another embodiment, the present invention relates to compounds of formida (HI) 
wherein A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
independently selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, 
halogen, haloalkoxy, haloallt^l, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

^ ; R2 and R3 are hydrogen; Xi is a bond; X2 is CRdRe; X is N(R6), O, or S; Y is 
C(R4); D is -CH2-; L2 is a bond; L is -N(R7)C(0)-; R* is hydrogen, alkyl, or cyano; Ra, Rd, 
Re, R4, and R7 are hydrogen; and R6 is hydrogen or alkyl wherein a preferred alkyl is methyl. 

In another embodiment, the present invention relates to compounds of formula (IH) 
wherein A is aryl; B is 
R2 



^ vv 




-R4 

^5 ; Xi is CRbRc; Xz is a bond; L is -N(R7)C(0)-; and L2, D, Ri, R2, R3, R4, R5, 
R7, Ra^ Rb, and Rc are as defined in formula (EI). 

In another embodiment, the present invention relates to compounds of formula (III) 
wherein A is aryl wherein the aryl is phenyl substituted with 0, 1,2, 3, 4, or 5 substituents 
independently selected firom alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, 
halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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^5 ; Ri, R2, R3, R4» and R5 are hydrogen; Xi is CRbRc; Xz is a bond; D is -CH2-; 
L2 is -CH2-; L is -N0R.7)C(O)-; and Rb, Rc» and R7 are as defined in formula (HI). 

In another embodiment, the present invention relates to compounds of formula (IH) 
wherein A is aryl wherein the aryl is phenyl substituted widi 0, 1, 2, 3, 4, or 5 substituents 
independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, benzyl, cyano» 
halogen, baloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



^5 ; Ri, R2, R3, R4, and R5 are hydrogen; X] is CRbRc; X2 is a bond; D is -CH2-; 
L2 is -CH2S L is -N(R7)C(0)-; and Rb, Rc, and R7 are hydrogen. 

In another embodiment, the present invention relates to a method of treating sexual 



or a phaimaceutically acceptable salt, ester, amide, or prodrug thereof, wherein 
Xi is a bond or CRbRc; 
X2 is a bond or CRdRe; 

provided that when Xi is a bond, then X2 is CRdRe; 
further provided that when X2 is bond, then X] is CRbRc; 
A is aiyl, arylalkyl, cyclozilkyl, or cycloalkylalkyl; 

Li is -N(R7)C(0)-, -C(0)N(R7)-, -N(R7)C(S)-, or -C(S)N(R7)- wherein Ihe left end of 
the -N(R7)C(0)-, -C(0)N(R7)-, -N(R7)C(S)-, and -C(S)N(R7)- is attached to A and the right 
end is attached to D; 

L2 is a bond or alkylene; 




dysfunction in a mammal comprising administering to said mammal in need of such 
treatment a therapeutically effective amoimt of a compound of formula (TV) 
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D is alkylene, fluoroalkylene, or hydroxyalkylene; 
Ra, Rb, Rc, Rd, and Re are independently hydrogen or alkyl; 
B is 

R2 Rl-v,X^^^^3 R2 

.R3 





Ri, R2, R3, and R* are each independently hydrogen, alkoxy, alkenyl, alkyl, 
alkylsulfinyl, alkylsulfonyl, alkyllhio, alkynyl, alkoxycarbonyl, alkylcarbonyl, 
alkylcarbonyloxy, carboxy, cyano, formyl, halogen, haloalkoxy, haloalkyl, hydroxy, 
hydroxyalkyl, mercapto, nitro, -NZ1Z2, (NZ3Z4)alkyl, (NZaZ^carbonyl, or (NZ3Z4)sulfonyl; 

Zi and Z2 are each independently hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl, aryl, 
aiylalkyl, arylalkylsulfonyl, arylsulfonyl, or formyl; 

Z3 and Z4 are each independently hydrogen, alkyl, aryl, or aiylalkyl; 

Xis N(R6), O, orS; 

Yis C(R4)orN; 

Rfi is hydrogen or alkyl; and 

R7 is hydrogen or alkyl. 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a ttierapeutically effective 
amount of a compound of formula (TV) wherein A is aryl; B is 
Rz 

Ri\^A^R3 




■ Xi is CRbRc; X2 is CRdRe; L is -N(R7)C(0)-; and L2, D, Ri, R2, R3, R4, R?, 
Ra, Rb, Rc. Rd, and Re are as defined m formula (IV). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (IV) wherein A is aryl wherein the aryl is phenyl 
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substituted with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, aDcoxy, 
alkoxycatbonyl, alkyl, alkyfhio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

'\ ^4 . ig hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

0SfZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Xj is CRbRc; ^2 is 
CRdRe; D is -CH2-; L2 is a bond; L is -N(R7)C(0>; and R7, Ra, Rb, Rc, Rd, and Re are as 
defined in formula (TV). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compoimd of formula (IV) wherein A is aryl wherein the aryl is phenyl 
substituted with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

R2 

-\ N ^ ; is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 
.(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Xi is CRbRc; X2 is 
CRdRe; D is -CH2-; U is a bond; L is -N(R7)C(0)-; and R7, Ra, Rb, Rc, Rd, and Re are 
hydrogen. 

In another embodiment, the present invention relates to a method of treating sexual 
dysftinction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (TV) wherein A is heterocycle; B is 

R2 

-V^Y ^3 ; Xi is CRbRc; X2 is CRdRe; L is -N(R7)C(0)s and D, Lz, X, Y, Ra, Rb, Rc, Rd, 
Re, R2, R3, and R7 are as defined in fomiula (IV). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (IV) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, benzofliiazolyl, fiiryl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
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pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 1,3-thiazolyl, or thienyl, wherein the 
heterocycle is substituted wilh 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 

-V^Y^^ ; R2 and R3 are hydrogen; Xi is CRbRc; X2 is CRdRe; X is N(R6), O, or S; Y is 
N; D is -CH2S L2 is a bond; L is -N(R7)C(0)-; and R^. Ra, Rb, Rc, Rd, Re, and R7 are as 
defined in formula (TV). 

In another embodiment, the present invention relates to a mediod of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (IV) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl substituted with 1 alkyl substitutuent wherein a preferred alkyl substituent is 
methyl; B is 

R2 

V^Y . 3j.g hydrogen; Xi is CRbRc; is CRdRe; X is NCR^), O, or S; Y is 

N; D is -CH2S L2 is a bond; L is -N(R7)C(0)-; and Ra, Rb, Rc, Rd, Re, and are hydrogen; 
and R6 is hydrogen or alkyl wherein a preferred alkyl is methyl. 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (IV) wherein A is aryl; B is 

- V"N . X, is a bond; X2 is CRdRe; L is -N(R7)C(0)-; and L2, D, Ri, R2. R3, R4, R7, 
Ra, Rd» and Re are as defined in formula (IV), 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to flie mammal a therapeutically effective 
amount of a compound of formula (IV) wherein A is aryl wherein the aryl is phenyl 
substituted with 0, 1, 2, 3, 4, or 5 substituents independenfly selected firom alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
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^ ^ ^ ; Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nifro, (NZ3Z4)alkyl, or 
(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is l^^drogen or hydroxy; Xj is a bond; X2 is 
CRdRe; D is -CH2~; la is a bond; L is -N(R7)C(0)-; and R7, Ra, Rd, and Re are as defined in 
formula (TV). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mamma] a therapeutically effective 
amount of a compound of formula (IV) wherein A is aiyl wherein the aryl is phenyl 
substituted with 0, 1,2, 3, 4, or 5 substituents independently selected jfrom alkenyl, alkox/, 
alkoxycarbonyl, alkyl, alkyftio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

^ ^ Ri is hydrogen, alkyl, cyano, haloalkyl, halogen, nitro, (NZ3Z4)alkyl, or 

(NZ3Z4)carbonyl; R2 and R4 are hydrogen; R3 is hydrogen or hydroxy; Xi is a bond; X2 is 
CRdRe; D is -CH2-; L2 is a bond; L is -N(R7)C(0)-; and R7, Ra, Rd, and Re are hydrogen. 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (IV) wherein A is heterocycle; B is 
R2 

-V^Y ^3 ; X, is a bond; X2 is CRdRe; L is -N(R7)C(0)-; and D, L2, X, Y, Ra, Rd, Re» R2, 
R3, and R7 are as defined in formula (TV). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amoimt of a compoimd of formula (IV) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl, ben2XDthiazolyl, fiiryl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 1,3-thiazolyl, or thienyl, wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, or nitro; B is 
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R2 



Y 3 . hydrogen; Xj is a bond; X2 is CRdRe; X is NOR^), O, or S; Y is 

N; D is -CH2-; L2 is a bond; L is -N(R7)C(0)-; and JU, Ra, Rd, Re, and R7 are as defined in 
formula (TV). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (TV) wherein A is heterocycle wherein the heterocycle is 
benzimidazolyl substituted with 1 alkyl substitutuent wherein a preferred alkyl substituent is 
methyl; B is 

R2 

^ ; R2 and R3 are hydrogen; Xi is a bond; X2 is CRdRe; X is NCRe), O, or S; Y is 
N; D is -CH2-; L2 is a bond; L is -N(R7)C(0)-; Ra. Rd, Re, and R7 are hydrogen; and R45 is 
hydrogen or alkyl wherein a preferred alkyl is methyl. 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compoimd of formula (IV) wherein A is aryl; B is 
R2 



Y 3 ; Xi is a bond; X2 is CRdRe; L is -N(R7)C(0)-; and D, L2, X, Y, Ra, Rd, Re, R2, 
R3, and R7 are as defined in formula (IV). 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (IV) wherem A is aryl wherein the aryl is phenyl 
substituted with 0, 1,2, 3, 4, or 5 substituents independently selected firom alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 
R2 



^ R2 and R3 are hydrogen; Xi is a bond; X2 is CRr>RE; X is N(R6), O, or S; Y is 
C(R4); D is -CH2-; L2 is a bond; L is -N(R7)C(0)s R4 is hydrogen, alkyl, or cyano; and Rfi, 
Ra. Rd, Re, and R7 are as defined in formula (TV). 
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In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (IV) wherein A is aryl wherein the aryl is phenyl 
substituted with 0, 1, 2, 3, 4, or 5 substituents independenfly selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 

; R2 and R3 are hydrogen; Xi is a bond; X2 is CRdR-e; X is N(R6), O, or S; Y is 
C(R4); D is -CH2S L2 is a bond; L is -N(R7)C(0)-; R4 is hydrogen, alkyl, or cyano; Ra, Rd, 
Re, and R? are hydrogen; and Re is hydrogen or alkyl wherein a preferred alkyl is methyl. 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compoimd of formula (IV) wherein A is aiyl; B is 



; Xi is CRbRc; X2 is a bond; L is -N(R7)C(0)s and L2, D, Ri, R2, R3, R4, R5, 
R7, Ra, Rb, and Rc are as defined in formula (IV)- 

In another embodiment, the present invention relates to a method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compoxmd of formula (IV) wherein A is aryl wherein the aryl is phenyl 
substituted with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, aUcyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZ1Z2; B is 



^5 ; Ri, R2, R3, R4, and R5 are hydrogen; Xi is CRbRc; X2 is a bond; D is -CH2-; 
L2 is -CH2-; L is -N(R7)C(0)-; and Rb, Rc» and R7 are as defined in formula (IV). 

In another embodiment, the present invention relates to a method of treating sexual 





dysfunction in a mammal comprising administering to the mammal a therapeutically eflfective 
amount of a compound of formula (TV) wherein A is aiyl wherein the aryl is phenyl 



90 



Page: 91 



wo 03/099266 PCTAJS03/15868 
substituted with 0, 1, 2, 3, 4, or 5 substituents independently selected from alkenyl, alkoxy, 
alkoxycarbonyl, alkyl, alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, 
methylenedioxy, nitro, phenyl, or -NZiZz; B is 

R3 

; Ri, R2, R3, R4, and R5 are hydrogen; Xi is CRbRc; X2 is a bond; D is -CH2-; 
L2 is -CH2S L is -N(R7)C(0)s and Rb, Rc, and R7 are hydrogen. 

In another embodiment, the present invention relates to method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (IV) or a phannaceutLcally acceptable salt, ester, amide, or 
prodmg thereof in combination with a pharmaceutically acceptable carrier. 

In another embodiment, the present invention relates to method of treating sexual 
dysfunction in a mammal comprising adnunistering to the maimnal a therapeutically effective 
amount of a compound of formula (IV) or a pharmaceutically acceptable salt, esta-, amide, or 
prodmg thereof in combination with a phosphodiesterase 5 inhibitor. 

In another embodiment, the present invention relates to method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (IV) or a pharmaceutically acceptable salt, ester, amide, or 
prodmg thereof in combination with an adrenergic receptor antagonist. 

In another embodiment, the present invention relates to method of treating sexual 
dysfunction in a mammal comprising administering to the mammal a therapeutically effective 
amount of a compound of formula (TV) or a pharmaceutically acceptable salt, ester, amide, or 
prodmg thereof in combination with a dopamine agonist 

In another embodiment, the present invention relates to method of treating male 
erectile dysfunction in a male human comprising administering to the male human in need of 
such treatment a therapeutically effective amount of a compound of formula (TV) or a 
pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination wilii a 
pharmaceutically acceptable carrier. 

In another embodiment, the present invention relates to method of treating male 
erectile dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of a compoimd of formula (TV) or a pharmaceutically acceptable salt, ester, 
amide, or prodrug thereof in combination with a phosphodiesterase 5 inhibitor. 

91 



Page: 92 



wo 03/099266 PCTAJS03/15868 

In another embodiment, the present invention relates to method of treating male 
erectile dysfunction in a manamal comprising administering to flie mammal a therapeutically 
effective amount of a compound of formula (IV) or a pharmaceutically acceptable salt, ester, 
amide, or prodrug thereof in combination with an adrenergic receptor antagonist. 

In another embodiment, the presmt invention relates to method of treating male 
erectile dysfunction in a manamal comprising administering to the mammal a therapeutically 
effective amount of a compound of formula (IV) or a pharmaceutically acceptable salt, ester, 
amide, or prodrug thereof in combination with a dopamine agonist. 

In another embodiment, the present invention relates to method of treating female 
sexual dysfunction in a mammal comprising administering to the mammal in need of such 
treatment a therapeutically effective amount of a compound of formula (IV) or a 
pharmaceutically acceptable salt, ester, amide, or prodrag thereof in combination with a 
pharmaceutically acceptable carrier. 

In another embodiment, the present invention relates to method of treating female 
sexual dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of a compound of formula (TV) or a pharmaceutically acceptable salt, ester, 
amide, or prodrug thereof in combination with a phosphodiesterase 5 inhibitor. 

In another embodiment, the present invention relates to method of treating female 
sexual dysfunction in a mammal comprising administering to the mammal a therapeutically 
effective amount of a compound of formula (TV) or a pharmaceutically acceptable salt, esler, 
amide, or prodrug thereof in combination with an adrenergic reenter antagonist 

In another embodiment, the present invention relates to method of treating female 
sexual dysftinction in a mammal comprising administering to the manunal a therapeutically 
effective amount of a compound of formula (IV) or a pharmaceutically acceptable salt, ester, 
amide, or prodmg thereof in combination with a dopamine agonist 

In anottier embodiment, the present iavention relates to method of treating a disorder 
wherein the disorder is cardiovascular disorders, inflammatory disorders, attention deficit 
hyperactivity disorder, Alzheimer's disease, dmg abuse, Parkinson's disease, schizophrenia, 
anxiety, mood disorders or depression hi a mammal comprising administering to the mammal 
in need of such treatment a therapeutically effective amount of a compound of formula (TV) 
or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof. 
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Definitions of the present invention 

As used throughout this specification and the appended claims, the following terms 
have the following meanings: 

The tenn "alkenyl" as used herein, means a straight or branched chain hydrocarbon 
containing from 2 to 10 caibons and containing at least one carbon-caxbon double bond 
formed by the removal of two hydrogens. Representative examples of alkenyl include, but 
are not limited to, ethenyl, 2-propenyl, 2-methyl-2-propenyl, 3-butenyl, 4-pentenyl, 5- 
hexenyl, 2-heptenyl5 2-methyl~l-heptenyl, and 3-decenyL 

The term "aJkoxy" as used herein, means an alkyl group, as defined herein, appended 
to the parent molecular moiety through an oxygen atom. Representative examples of alkoxy 
include, but are not limited to, methoxy, ethoxy, propoxy, 2-propoxy, butoxy, tert-butoxy, 
pentyloxy, and hexyloxy. 

The term "alkoxycarbonyl" as used herein, means an alkoxy group, as defined herein, 
appended to the parent molecular moiety through a carbonyl group, as defined herein. 
Representative examples of alkoxycarbonyl include, but are not limited to, melhoxycarbonyl, 
etfioxycarbonyl, and tert-butoxycarbonyl. 

The term "alkoxysulfonyl" as used herein, means an alkoxy group, as defined herein, 
appended appended to the parent molecular moiety through a sulfonyl group, as defined 
herein. Representative examples of alkoxysulfonyl include, but are not limited to, 
methoxysulfonyl, ethoxysulfonyl and propoxysulfonyl. 

The term "alkyl" as used herein, means a straight or branched chain hydrocarbon 
containing firom 1 to 10 carbon atoms. Representative examples of alkyl include, but are not 
limited to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n- 
pentyl, isopentyl, neopentyl, n-hexyl, 3-methylhexyl, 2,2-dimethylpentyl, 2,3-dimethylpentyl, 
n-heptyl, n-octyl, n-nonyl, and n-decyl. 

The term "alkylcarbonyl" as used herein, means an alkyl group, as defined herein, 
appended to the parent molecular moiety through a carbonyl group, as defined herein. 
Representative examples of alkylcarbonyl include, but are not limited to, acetyl, 1-oxopropyl, 
2,2-dimethyl-I-oxopropyl, 1-oxobutyl, and 1-oxopentyl. 

The term "alkylcarbonyloxy" as used herein, means an alkylcarbonyl group, as 
defined herein, appended to the parent molecular moiety through an oxygen atom. 
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Representative examples of alkylcarbonyloxy include, but are not limited to, acetyloxy, 
ethylcarbonyloxy, and tert-butylcarbonyloxy. 

The term "alkylene" means a divalent gjoup derived from a straight or branched chain 
hydrocarbon of from 1 to 10 carbon atoms. Examples are -CH2-, -CH2CH2-, -CH(CH3)-, 
-CHCCHzCHa)-, -CH2CH2CH2-, and -CH2CH2CH2CH2-. 

The teim "alkylsulfinyl" as used herein, means an alkyl. group, as defined herein, 
appended to the parent molecular moiety through a sulfinyl group, as defined herein. 
Representative examples of alkylsulfinyl include, but are not limited to, methylsulfinyl and 
ethylsullinyL 

The term "alkylsulfonyl" as used herein, means an allcyl group, as defined herein, 
appended to the parent molecular moiety through a sulfonyl group, as defined herein. 
Representative examples of alkylsulfonyl include, but are not limited to, methylsulfonyl and 
ethylsulfonyl. 

The term "all^lthio" as used herein, means an alkyl group, as defined herein, 
appended to the parent molecular moiety through a sulfiir atom. Representative examples of 
alkylthio include, but are not limited, mediylsulfanyl, e&ylsul&nyl, tert-butylsulfanyl, and 
hexylsulfanyl. 

The term "alk3myr' as used herein, means a straight or branched chain hydrocarbon 
group containing from 2 to 10 carbon atoms and contaixdng at least one carbon-carbon triple 
bond. Representative examples of aDcynyl include, but are not limited, to acetylenyl, 1- 
propynyl, 2-propynyl, 3-bn1ynyl, 2-pentynyl, and 1-butynyl. 

The term "aryl" as used herein, means a phenyl group, or a bicyclic fused ring system, 
or a tricyclic fused ring system wherein one or more of the fused rings is a phenyl group. 
Bicyclic fused ring systems are exemplified by a phenyl group fused to another phenyl group 
or fused to a cycloalkyl group wherein the cycloalkyl group is selected from cyclopentane, 
cycloahexane, cycloheptane, or cyclooctane. Tricyclic fused ring systems are exemplified by 
a bicyclic fiised ring system fused to a phenyl group. Representative examples of aryl 
include, but are not limited to, anthracenyl, azulenyl, fluorenyl, 5,6,7,8- 

tetrahydronaphthalenyl, 5,6,7,8-tetrahydro-l-naphthalenyl, 1,2,3,4-tetrahydro-l-naphthalenyl, 
(lS)-l,2,3,4-tetrahydro-l-naphthalenyl, (lR>l,2,3,4-tetrahydro-l-naphthalenyl, indanyl, 
indenyl, ,3-dihydro-lH-indenyl, 2,3-dihydro-lH-inden-5-yl, 1-naphthyl, 2-naphthyl, and 
phenyl. 
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The aiyl groups of &e present invention are substituted with 0, 1, 2, 3, 4, or 5 
substituents independently selected firom alkoxy, alkenyl, alkyl, alkylsulfinyl, alkylsulfonyl, 
alkylthio, alkynyl, alkoxycarbonyl, alkylcarbonyl, alkylcarbonyloxy, carboxy, cyano, foimyl, 
halogen, haloalkoxy, haloalkyl, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, - 
NZ1Z2, (NZ3Z4)carbonyl, and (NZ3Z4)sulfonyL The aiyl groups of this invention can be 
further substituted with an additional aryl or aiylalkyl group, as defined herein, wherein flie 
additional aryl group or flie aiyl portion of arylalkyl group are substituted with 0, 1, 2, 3, 4, or 
5 substituents independentiy selected from alkoxy, alfcenyl, alkyl, alkylsulfinyl, alkylsulfonyl, 
alkylthio, alkynyl, alkoxycarbonyl, alkylcarbonyl, alkylcaibonyloxy, carboxy, cyano, foimyl, 
halogen, haloalkoxy, haloalkyl, hydroxy, hydroxyaBQ^l, mercapto, methylenedioxy, nitro, - 
NZ,Z2, (NZ3Z4)carbonyl, and (NZ3Z4)sulfonyL Representative examples include, but are not 
limited to, l,3-benzodioxol-5-yl, 3-benzylphenyl, l,l'-biphenyl-3yl, 2-bromophenyl, 3- 
bromophenyl, 4-bromophenyl, 4-bromo-3-metiiylphenyl, 4-bromo-2-methylpheiiyl, 2- 
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 3-chloro-4^fluorophenyl, 4-chloro-3- 
metiioxyphenyl, 3-ch]oro-2-methylphenyl, 2-chloro-5-methylphenyl, 2-chloro-6- 
methylphenyl, 4-chloro-2,6-dimethylphenyl, 3"Chloro-4-fluorophenyl, 5-chloro-2- 
methylphenyl, 4-chloro-3 -methylphenyl, 3-chloro-4-methylphenyl, 2-chloro-5- 
irifiuoromethylphenyl, 3-chloro-4-trifluoromethoxyphenyl, 2-cyanophenyl, 3-cyanophenyl, 
4-cyanopbenyl, 2,3-dibromo-5-metiiylphenyl, 2,3-dichlorophenyl, 3,4-dichlorophenyl, 3,5- 
dichlorophenyl, 2,6-dichloro-3 -methylphenyl, 2,6-dietiiylphenyl, 3,4-difluorophenyl, 2,4- 
difluoTophenyl, 3,5-difluorophenyl, 3,5-dimethoxyphenyl, 2,5-dimethoxyphenyl, 2,3- 
dimethylphenyl, 2,6-dimethylphenyl, 2,5-dimethylphenyl, 3,5-dimethylphenyl, 3,4- 
dimethylphenyl, 3-(dimethylamino)phenyl, 3-etiioxyphenyl, 4-(ethoxycarbonyl)phenyl, 3- 
ethylphenyl, 2-ethyl-6-me1hylphenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2- 
fluoro-5-methylphenyl, 4-fluoro-3-methylphenyl, 4-fluoro-2-mettiylphenyl, 4-fluoro-3- 
trifluoromethylphenyl, 3-fluoro-5-trifluorometiiylphenyl, 2-fluoro-5-trifluoromethylphenyl, 

2- fluoTO-3-trifluoromethylphenyl, 4-iodo-3 -methylphenyl, 3-isopropoxyphenyl, 3- 
isopropylphenyl, 2-isopropyl-6-methylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4- 
methoxyphenyl, 2-methoxy-6-methylphenyl, 3-methoxy-2-methyIphenyl, 3-methylphenyl, 2- 
methylphenyl, 4-methylphenyl, 5-methyl-2-nitropheiiyl, 4-methyl-3-trifluoromethylphenyl, 

3- methyl^ophenyl, 2-nitrophenyl, 3-ni1rophenyl, 4-nitrophenyl, 2,4,6-tribromo-3- 
methylphenyl, pentafluorophenyl, 3-(tert-butyl)phenyl, 2,4,6-trichlorophenyl, 2,4,6- 
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trifluorophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-tiifluoromethylphenyl, 
2-1iifluoromethoxyphenyl, 3-trifluoromefhoxyphenyl, 4-1rifluoromethoxyphenyl, 3,4,5- 
trimethoxyphenyl, and 3-vinylphenyl. 

The term "aiylalkyl" as used herein, means an aryl group, as defined herein, appended 
to the parent molecular moiety through an alkyl group, as defined herein. Representative 
examples of arylalkyl include, but are not limited to, phenylmethyl, 2-phenylethyl, 3- 
phenylpropyl, and 3-(2-inethylphenyl)propyl. 

The tenn "arylsulfonyl" as used herein, means an aryl group, as defined herein, 
appended to the parent molecular moiety through a sulfonyl group, as defined herein. 
Representative examples of arylsulfonyl include, but are not limited to, phenylsulfonyl, 2- 
methylphenylsulfonyl, 2-nitrophenylsulfonyl, and 3-nitrophenylsulfonyl. 

The term "arylalkylsulfonyl" as used herein, means an arylalkyl group, as defined 
herein, appended to the parent molecular moiety through a sulfonyl group, as defined herein. 
Representative examples of arylalkylsulfonyl include, but are not limited to, 
(phenylmethyl)sulfonyl, (2-phenylethyl)sulfonyl, and (3-phenylpropyl)sulfonyl. 

The term "carbonyl" as used herein, means a -C(0)- group. 

The term "carboxy" as used herein, means a -CO2H group. 

The term "cyano" as used herein, means a -CN group. 

The term "cycloalkyl" as used herein, means a monocyclic, bicyclic, or tricyclic ring 
system. Monocyclic ring systems are exemplified by a saturated cyclic hydrocarbon group 
containing firom 3 to 8 carbon atoms. Examples of monocyclic ring systems include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooclyl. Bicyclic ring 
systems are exraiplified by a bridged monocyclic ring system in which two non-adjacent 
carbon atoms of the monocyclic ring are linked by an alkylene bridge of between one and 
three additional carbon atoms (-CH2-, -CH2CH2-, and -CH2CH2CH2-). Representative 
examples of bicyclic ring systems include, but are not limited to, bicyclo[3.1.1]heptane, 
bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane, bicyclo[3.2.2]nonane, bicyclo[3.3.1]nonane, and 
bicyclo[4.2.1]nonane. Tricyclic ring systems are exemplified by a bicyclic ring system in 
which two non-adjacent carbon atoms of the bicyclic ring are linked by a bond or an alkylene 
bridge of between one and three carbon atoms (-CH2-, -CH2CH2-, and -CH2CH2CH2-). 
Representative examples of tricyclic-ring systems include, but are not limited to, 
tricyclo[3.3.1.0^*'']nonane and tricyclo[3.3.1.1^''^]decane (adamantyl). 
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The cycloalkyl groups of the present invention are substituted with 0, 1 , 2, 3, or 4 
substituents independently selected from alkoxy, alkenyl, alkyl, alkylsulfinyl, alkylsulfonyl, 
alkylthio, alkynyl, alkoxycarbonyl, alkylcarbonyl, alkylcarbonyloxy, carboxy, cyano, formyl, 
halogen, haloalkoxy, haloalkyU hydroxy, hydroxyallQ^l, mercapto, nitro, -NZ1Z2, 
(NZ3Z4)carbonyl or (NZ3Z4)sulfonyl. Representative examples of cycloalkyl substituted with 
0, 1 , 2, 3, or 4 substituents include, but are not limited to, 2-methylcyclohexyl, 2- 
cyanocyclohexyl, and 2-methoxycyclohexyl. 

The term "fluoroalkylene" as used herein, means at least one fluoride atom (-F) is 
appended to Uie parent molecular moiety through an alkylene group, as defined herein- 
Representative examples of fluoroalkylene are -CH(F)-, -CH(F)CH2-, -C(F)2CH2-, 
.CH(F)CH(F>, -CH(CF3)-, -CHCCHiCFs)-, and -CHzCHzCHiCHCF)-. 
The term "formyl" as used herein, means a -C(0)H group. 
The term "halo" or "halogen" as used herein, refers to -CI, -Br, -I or -F. 
The terra "haloalkoxy" as used herein, means at least one halogen, as defined herein, 
appended to the parent molecular moiety through an alkoxy group, as defined herein. 
Representative examples of haloalkoxy include, but are not limited to, 2-fluoro-l- 
chloroethoxy, chloromethoxy, 2-fluoroethoxy, trifluoromethoxy, andpentafluoroethoxy. 

The term 'Tialoalkyl" as used herein, means at least one halogen, as defined herein, 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of haloalkyl include, but are not limited to, chloromethyl, 2- 
fluoroethyl, trifluoromethyl, pentafluoroethyl, and 2-chloro-3-fluoropentyl. 

The term "heterocycle" or "heterocyclic" as used herein, means a monocyclic, 
bicyclic, or tricyclic ring system. Monocyclic ring systems are exemplified by any 3- or 4- 
membered ring containing a heteroatom independently selected fi-om oxygen, nitrogen and 
sulfur, or a 5-, 6- or 7-membered ring containing one, two or three heteroatoms wherein the 
heteroatoms are independently selected from nitrogen, oxygen and sulfur. The 5-membered 
ring has from 0-2 double bonds and the 6- and 7-membered ring have from 0-3 double bonds. 
Representative examples of monocyclic ring systems include, but are not limited to, 
azetidinyl, azepanyl, aziridinyl, diazepinyl, 1,3-dioxolanyl, dioxanyl, dithianyl, furyl, 
imidazolyl, imidazolinyl, imidazolidinyl, isothiazolyl, isothiazolinyl, isothiazolidinyl, 
isoxazolyl, Isoxazolinyl, isoxazolidinyl, morpholinyl, oxadiazolyl, oxadiazohnyl, 
oxadiazohdinyl, oxazolyl, oxazolinyl, oxazolidinyl, piperazinyl, piperidinyl, pyranyl, 
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pyrazinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, 
pyrrolinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrolhienyl, tetrazinyl, tetrazolyl, 
thiadiazolyl, thiadiazolinyl, thiadiazolidinyl, thiazolyl, fluazolinyl, thiazolidinyl, thienyl, 
thiomorpholinyl, 1,1-dioxidothiomoipholinyl (Ihiomorpholine sulfone), tiiiopyranyl, triazinyl, 
triazolyl, and trithianyl. Bicyclic ring systems are exemplified by my of the above 
monocyclic ring systems fused to a phenyl group, a cyclohexyl group, a cyclopentyl group, or 
another monocyclic heferocycle. Representative examples of bicyclic ring systems include 
but are not limited to, for example, benzimidazolyl, ben2X)dioxinyl, benzothiazolyl, 
benzothienyl, benzotriazolyl, benzoxazolyl, benzofuranyl, benzopyranyl, benzothiopyranyl, 
cinnolinyl, indazolyl, indolyl, 2,3-dihydroindolyl, indolizinyl, naphthyridinyl, 
isobenzofiiranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, pyranopyridinyl, 
quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, tetrahydroisoquinolinyl, 
tetrahydroquinolinyl, and thiopyranopyridinyl. Tricyclic rings systems are exemplified by 
any of the above bicyclic ring systems fused to a phenyl group, a cyclohexyl group, a 
cyclopentyl group, or another monocyclic heterocycle. Representative examples of tricyclic 
ring systems include, but are not limited to, acridinyl, carbazolyl, carbolinyl, 
dibenzo[b,d]ftiranyl, dibenzo[b,d]thienyl, naphtho[2,3-b]furan, naphtho[2,3-b]thienyl, 
phenazinyl, phenothiazinyl, phenoxazinyl, thianthrenyl, thioxanthenyl and xanlhenyL 
The heterocycles of this invention are substituted with 0, 1, 2,or 3 substituents 
independently selected from alkoxy, alkenyl, alkyl, alkylsulfinyl, alkylsulfonyl, allcylthio, 
all:ynyl, alkoxycarbonyl, alkylcarbonyl, alkylcarbonyloxy, carboxy, cyano, formyl, halogen, 
haloalkoxy, haloalkyl, hydroxy, hydroxyalkyl, mercapto, nitro, -NZ1Z2, (NZ3Z4)carbonyl, and 
(NZ3Z4)sulfonyl. The heterocycle groups of diis invention can be further substituted with an 
additional heterocycle group, as defined herein, wherein the additional heterocycle group is 
substituted with 0, 1, 2, or 3 substituents independently selected firom alkoxy, alkenyl, alkyl, 
allq^lsulfinyl, alkylsulfonyl, alkylfhio, alkynyl, alkoxycarbonyl, alkylcarbonyl, 
alkylcarbonyloxy, carboxy, cyano, formyl, halogen, haloalkoxy, haloalkyl, hydroxy, 
hydroxyalkyl, mercapto, nitro, -NZ1Z2, (NZ3Z4)caTbonyl, and (NZ3Z4)sulfonyl. 
Representative examples include, but are not limited to, l,3-dimethyl-lH-pyrazol-5-yl, 5- 
fluoro-l,3-benzothiazol-2-yl, l-methyMH-benzimidazol-2-yl, 6-chloropyridin-2-yl, and4- 
pyridin-2-ylpiperazin" 1 -yL 
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The teim "heterocyclealkyl" as used herein, means a heterocycle, as defined herein, 
appended to the parent molecular moiety throu^ an alkyl group, as defined herein. 
Representative examples of heterocyclealkyl include, but are not limited to, pyridin-3- 
ylmefhyl, 2-pyrimidin-2-ylpropyl, and 4-pyridin-2-ylpiperazin-l-ylmethyL 

The term "heterocyclecarbonyl" as used herein, means a heterocycle, as defined 
herein, appended to the parent molecular moiety through a carhonyl group, as defined herein. 
Representative examples of heterocyclecarbonyl include, but are not limited to, pyridin-3- 
ylcarbonyl, quinolin-3-ylcarbonyl, and4-pyridin-2-ylpipera2in-l-ylmethylcarbonyL 
The term "hydroxy" as used herein, means an -OH group. 

The term "hydroxyalkyl" as used herein, means at least one hydroxy group, as defined 
herein, appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of hydroxyalkyl include, but are not limited to, hydroxymethyl, 2- 
hydroxyethyl, 3-hydroxypropyl 2-ethyl-4-hydroxyheptyl and 2,4-dihydroxybutyL 

The term "hydroxyalkylene" as used herein, means at least one hydroxy group, as 
defined herein, is appended to the parent molecular moiety through an alkylene group, as 
defined herein. Representative examples of hydroxyalkylene are -CH2CH(OH)CH2-, 
-CHCCHzOH)-, -CHCCHzCHaOH)-, and -CH2CH2CH(OH)CH2-. 

The term "mercapto" as used herein, means a -SH group. 

The term "methylenedioxy" as used herein, means a -OCH2O- group wherein the 
oxygen atoms of the melhylenedioxy are attached to the parent molecular moiety through two 
adjacent carbon atoms. A representative example includes, but is not limited to, 1,3- 
benzodioxol-5-yl. 

The term "nitro" as used herein, means a -NO2 group. 

The term "nitrogen protecting group" as used herein, means those groups intended to 
protect an amino group against undesirable reactions during synthetic procedmres. Nitrogen 
protecting groups comprise carbamates, amides, N-benzyl derivatives, and imine derivatives. 
Preferred nitrogen protecting groups are acetyl, benzoyl, benzyl, benzyloxycarbonyl (Cbz), 
formyl, phenylsulfonyl, pivaloyl, tert-butoxycarbonyl (Boc), tert-butylacetyl, trifluoroacetyl, 
and triphenylmethyl (trityl). 

The term "-NZ1Z2" as used herein, means two groups, Z| and Z2, which are appended 
to the parent molecular moiety through a nitrogen atom. Zi and Z2 are each independently 
selected firom hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl, aryl, arylalkyl, arylalkylsulfonyl. 
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aiylsulfonyl, forniyl, heterocycle, heterocyclealkyl, and heterocyclealfcylcarbonyl. 
Representative examples of -NZ1Z2 include, but are not limited to, amino, methylamino, 
dimethylamino, acetylamino, (acetyl)(methyl)amino, and (meUiylsulfonyl)amino. 

The term "-NZ3Z4" as used herein, means two groups, Z3 and Z4, which are appended 
to fee parent molecular moiety through a nitrogen atom. Z3 and Z4 are each independently 
selected from hydrogen, allQ^l. aryl, or arylalkyl. Representative examples of -NZ3Z4 include, 
but are not limited to, amino, methylamino, dimethylamino, ethybnethylamino, phenylamino, 
(phenylmethyl)amino, (2-phenylethyl)amino. (phenyl)(methyl)amino, and diethylamino. 

The term "(NZ3Z4)alkyl" as used herein, means a -NZ3Z4 group, as defined herein, 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of (NZ3Z4)alkyl include, but are not limited to, aminomethyl, 
(dimethylamino)methyl, and (methylamino)mefhyl. 

The term "(NZ3Z4)carbonyl" as used herein, means a -NZ3Z4 group, as defined herein, 
appended to the parent molecular moiety through a carbonyl group, as defined herein. 
Representative examples of (NZ3Z4)carbonyl include, but are not limited to, aminocarbonyl, 
(methylamino)carbonyl, (dimethylamino)carbonyl, (phenyhnethylaniino)caTbonyl, 
((phenyl)(methyl)amino)carbonyl, (phenylaniino)carbonyl, (ethylmethylamino)carbonyl, and 
(diethylamino)carbonyl. 

The term "(NZ3Z4)sulfonyl" as used herein, means a -NZ3Z4 group, as defined herein, 
appended to the parent molecular moiety through a sulfonyl group, as defined herein. 
Representative examples of (NrZ3Z4)sulfonyl include, but are not limited to, aminosulfonyl, 
(methylamino)sulfonyl, (dimethylamino)sulfonyl, (phenylmethylamino)sulfonyl, 
(Ophenyhnethyl)(methyl)amino)sulfonyl, (phenyhneftylamino)sulfonyl, 
(phenylamino)sulfonyl, and (ethylmethylamino)sulfonyl. 

The term "sulfinyl" as used herein, means a -S(0)- group. 
The term "sulfonyl" as used herein, means a -S(0)2- group. 

The term "sexual dysfunction" as used herein, means sexual dysfimction in mammals 
including human male and human female sexual dysfimction. 

The term "male sexual dysfunction" as used herein includes, but is not limited to, 
male erectile dysfimction or premature ejacualtion. 
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The tenn "female sexual dysfunction" as used herein includes, but is not limited to, 
female anorgasmia, clitoral erectile insufficiency, vaginal engorgement, dyspaieunia, or 
vaginismus. 

Compounds of the present invention may exist as stereoisomers wherein, asymmetric 
or chiral centers are present These stereoisomers are "R" or "S" depending on the 
configuration of substituents around the cbiral carbon atom. The terms "R" and "S" used 
herein axe configurations as defined in TUPAC 1974 Recommendations for Section E, 
Fundamental Stereochemisfiy, Pure Appl. Chem., 1976, 45: 13-30. The present invention 
contemplates various stereoisomers and mixtures thereof and are specifically included within 
the scope of this invmtion. Stereoisomers include enantiomers and diastereomers, and 
mixtures of enantiomers or diastereomers. In particular, the stereochemistry at the point of 
attachment of -L2-B of compounds of formula (HI) or formula (IV) wherein Xi is a bond and 
X2 is CRdRe may independently be either (R) or (S). The stereochemistry at the point of 
attachment of -L2-B of compounds of formula (HI) or formula (TV) wherein Xi is CRbRc and 
X2 is a bond may independently be either (R) or (S). The stereochemistry at the point of 
attachment of •"L2-B of compounds of formula (HI) or formula (IV) wherein Xi is CRbRc and 
X2 is CRdRe may independently be either (R) or (S). Individual stereoisomers of compounds 
of the present invention may be prepared synthetically firom commercially available starting 
materials which contain asymmetric or chiral centers or by preparation of racemic mixtures 
followed by resolution well-known to those of ordinary skill in the art. These methods of 
resolution are exemplified by (1) attachment of a mixture of enantiomers to a chiral auxiliary, 
separation of the resulting mixture of diastereomers by recrystallization or chromatography 
and liberation of the optically pure product from the auxiliary, (2) direct separation of the 
mixture of optical enantiomers on chiral chromatographic columns, or (3) formation of a 
diastereomeric salt followed by selective recrystallization of one of the diastereomeric salts. 

Comx>ounds of the present invention were named by ACD/CheraSketch version 5.0 
(developed by Advanced Chemistry Development, Inc., Toronto, ON, Canada) or were given 
names which appeared to be consistent with ACD nomenclature. 

Preferred compounds of the present invention include: 

2-[4-(2-methoxyphenyl)- 1 -piperazinyl]-N-(3-metiiylphenyl)acetamide; 

2-[4-(2-cyanophenyl)-l-piperazinyl]-N-(3-methylphenyl)acetamide; 

N-(3-methylphenyl)-2-[4-(2-pyrimidiByl)-l-piperazinyl]acetamide; 
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NK3-methylphenyl)-2«[4-(2~pyridinyl)-l-pipera2myl]acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazmyl]-N<3-methylphenyl)acet^^ 

N-(3-methylphenyl)~2-[4K2-methylphenyl)-l-piperaziiiyl]acet^ 

NK3-inethylphenyl)-2-[4-(2-iiitrophenyl)-l-piperazmyl]acetam 

2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-NK3-mtK)phenyl)ac^ 

2-[4-(3-cyano-2-pyridinyl>l-piperazinyl]-N-[3-(trifluorom 

N-(3-me1iiylphenyl)-2-(4i?henyl-l-pipera2myl)acetami^^^ 

N-(3-cyanophenyl)-2-[4-(3K:yano-2-pyridinyl)-l-piperazmyl]^^^ 

N-<4-bromo-3-methylphenyl)-2-[4-(2-cyanophenyl)-l-pipCTazinyl] 

2-[4-(2-cyanophenyl>l-pipesrazinyl]-N-pheiQrlacetanu 

2-[4-(3-c^ano-2-pyridinyl)-l-piperazinyl]-N-phenylacetam 

2.[4-(3-K;yano-2-pyridinyl>l-pipeia2anyl]-N-(4-fluor^^ 

2-[4-(3-cyano-2-pyridinyl>l-piperazmyl]-N-<3,5-dimeti^^^ 

2-[4<3-cyano-2-pyridmyl)-l-piperazinyl]-NK23-^ime^yl^^^ 

2-[4-(3-cyano-2-pyridinyl)-l-piperazmyl]-NK2-me1hylphenyl>^^ 

2-[4<3-cyano-2-pyridmyl)-l-piperazmyl]-N-(2,5-dime1hylphenyl)ac 

N-(3~chlorophenyl)-2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]acetainide; 

N-(3-chloro-4-fluorophenyl)-2-[4-(3-cyano-2-pyridinyl)-l-piperazinyy 

244-(3-cyano-2-pyridmyl)-l-piperazinyl]>N-(3,4,5-trimethox^^ 

2~[4-(3K;yano-2-pyridinyl)'l-piperazinyl]-N-[4-fluoTO-3- 

(trifluoroTnethyl)phenyl]acetainide; 

2-[4-(3-cyano-2-pyridinyl)-l--piperaziiiyl]-N-[3-flTioro-5- 

(trifluoroniethyl)phenyl]acetamide; 

2-[4-(3-cyano-2-pyridmyl)-l-piperazinyl]-N-[2-fluoro-5- 

(trifluoromettiyl)phenyl]acetamide; 

2-[4-(3-cyano-2-pyridiiiyl)-l-piperazfaiyl]-N-[2-fluoro-3- 

(trifliioromethyl)phenyl]acetaiiiide; 

2-[4-(3-<:yano-2-pyridinyl)-l-piperazinyl]-N-(4-fl^^ 

2-[4-(3-cyano-2-pyridinyl)-l-piperazmyl]-N-(2"fluoropheny])a^ 

2.[4-(3-cyano-2-pyridinyl>l-piperazinyl]-N-(2-meftoxyphenyl)acet^ 

2.[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-(2-mtrophenyl) 

2-[4-(3-cyano-2-pyridmyl>l-piperazinyl]-N-[2^tri£luoro^ 
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N-pheiiyl-2-[4K2-pyri(iinyl)- l-pipeiazinyl]acetamide; 

N-(3-methylphenyl)-2-[4-(13-thiazol-2-yl)-l-piperazinyl]acetam 

2-[4-(3-cyano-2-pyiidmyl)-l-piperazinyl]-N-(4-meftylphenyl)acetai^^ 

2-[4-(2-methoxyphenyl)-l-piperidinyl]-N-(3-methylphenyl)acet^ 

2-[4-(2-fluorophenyl)-l-piperidinyl]-N-<3-methylphenyl)acetam 

N-(3-methylphenyl)-2-[4-(2-mefhylphenyl)-l-piperidinyl]acetainide; 

2-[4-(3-fluorophenyl)-l-piperidinyl]-N-(3-methylphenyl)acetamide; 

N-(3-inethylphenyl)-2-[4-(6-oxo-l (6H)-pyrida2myl)-l -p^eridinyl]acetamide; 

N-(2,6-dimethylphenyl)-2-[4-(2-thienyl)-l-piperidmyl]ace1am 

N-(2,5-diinethylphenyl)-2-[4-(2-thienyl)-l-piperidiiiyl]acetamide; 

N-(2-methylphenyl)-2-[4-(2-thienyl)-l--piperidinyl]acetamide; 

N-(3-chloro-4-fluorophenyl)-2-[4-(2-thienyl)-l-piperidinyl]acetamide; 

N-(4-bromophenyl)~2-[4-(2-pyridinyl)-l-piperidinyl]acetaniide; 

N-(2,6-dimethylphenyl)-2-[4-(2~pyridinyl)-l-piperidinyl]aceteini 

N-(2-nitrophenyl)-2-[4-(2-pyridmyl)-l-piperidinyl]acetamide; 

N-(3'mtrophenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetamide; 

N-(2,4-dafluoTophenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetainide; 

N-(2,5*dimethylphenyl)-2-[4-(2-pyridmyl)- 1 -piperidinyljacetamide; 

N-(2-methylphenyl)-2-[4-(2-pyiidinyl)-l-piperidmyl]acetaiiiide; 

N-(4-metfaylphenyl)-2-[4-(2-pyridinyl)-i-piperidinyl]acetamide; 

2-[4--(2-p3nidmyl)-l-piperidinyl]-N-[3-(trifluoromethyl)phenyl]aceta^ 

ethyl 4-( {[4-(2-pyridinyl)-l -piperidmyl]acetyl}aiiiino)benzoate; 

N-^3-cWoro-4-methylphenyI)-2-[4-(2-pyridinyl)-l-piperidinyl]acetaim 

N-<2-<;yanophenyl)-2-[4-(2-pyridinyl)-l-piperidmyl]acetaimde; 

N-(3-cUorophenyl)-2-[4-(2-pyridinyI)-l-piperidinyl]acetaimde; 

2- [4-(3 -cyano-2-pyridmyl)- 1 -piperidinyl]-N-(3 -methylphenyl)acetamide; 

N-(3 -methylphenyl)-2-(4-phenyl-3,6-dihydro-l (2H)-pyridinyl)acetaniide; 

2-(3\6»-dihydro-2,4'-bipyridin-l •(2*H)-yl)-N-(3 -methylphenyl)acetaimde; 

2-(3\6'-dihydro-2,4'-bipyridin-lX2'H)-yl)-N-(2,6Kiimethylphenyl)acetamid^ 

2'(3^6*-dihydro-2,4'-bipyridin-lX2'H)-yl)-N-(2-nitrophenyl)acetaiiu 

2-(3^6'-dmyd^o-2,4*-bipyridm-r(2•H)-yI)-N-(3-Ilitrophenyl)acetaIni 

2-(3^6*-dihydro-2,4'-bipyridin-lX2'H)-yl)-N-(4-fluorophenyl)acetam 
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N<2,4-difluorophenyl)-2-(3\6'-dihydro-2,4'-bipyTidin-l'(2'H)-yl)acetamide; 
2K3^6'-dihydro-2,4'-bipyridm-r(2'H)-yl)-N-(2,5-dimefcylphenyl)acetamide; 
2-(3\6'-dihydTo-2.4'-bipyridin-l'(2'H)-yl)-N-(2-me1hylphenyl)acetamide; 
N-cyclohexyl-2-(3',6'-dihydro-2,4'-bipyridiii-r(2'H)-yl)acetainide; 
2K3\6'-dihydro-2.4'-bipyridm-lX21I^yl)-N-(4-me1hylphenyl)acetaimde^^ 
2-(3^6■Hiihydro-2,4•-bipyridm-lX21^)-yl)-N-l3-(MfluoK>mefhyl)phenyl]acet^ 
ethyl 4-[(3^6•-dihydro-2,4'-bipyridin-lX2^^)-ylacetyl)ammo)bell2oate; 
N-[2-cMoro-5-(trifluOTometbyl)phenyl]-2K3\6'-dihydro-2,4'-bipyridin-lX2'^^ 

yl)acetamide; 

N-(3-cmoro-4-me&ylpheaylV2<3\6'-dihydro-2.4'.bipyridin-l'(2«)-yl)aceto^^ 

NK2-cyanophenyl>2-(3^6'-dihydro-2.4'4ripyridin-lX2'H)-yl)aceta^ 

NK3-cHorophenyl)-2K3S6'-dihydro-2.4'-bipyridm-lX2'H)-yl)acetami^^ 

NK3-chloro-4-fluoiophenyl)-2-(3S6'-dihydro-2,4Vbipyridm-lX21I)-yl)acet^^^ 

2<3^6'-daydro-2,4Vbipyridm-l'(21I)-yl)-N-[4-(trifluoromethoxy)phenyl]acetamid^ 

2<3\6'-dihydro-2.4'-bipyTidm-r(2'H)-yl)-N-[2<trifluoromethyl)phenyl]ace^ 

NK4-chlorophenyl)-2-(3^6'-dibydro-2.4^bipyridin-r(2'H)-yl)acetainide; 

N-(2.3-dichlorophenyl)-2-(3'.6'-dihydro-2,4'-bipyridm-r(2'H)-yl)acetamide; 

N-(3,5-dichlorophenyl)-2-(3',6'-dihydro-2,4'-bipyridin-r(2'H)-yl)acetamide; 

2K3^6•-dihydro-2,4'-bipyridin-lX2^^)-yl)-N-(4-fluoro-2-me1hylphenyl)acetam^de; 

N-(4-fluorophenyl)-2-[4-(2-pyridinyl>l-piperidmyl]acetainide; 

N-(3,5-dichlorophenyl)-2-[4-(2-pyridinyl)-l-piperidmyl]acetamide; 

N<2,3-dichlorophenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetamide; 

2-[4-(2-pyridmyl)-l-piperidinyl]-N-[2<lrifluorame1hyl)phenyl]aoetamid^ 

NK3-cWoro-4-fluorophenyl>2-t4-(2-pyridmyl)-l-piperidiiiyl]acet^^ 

2- [4-(2-pyridmyl)-l-piperidmyl]-N-[4Ktrifluoromethoxy)phenyl]acetainide^^ 
N<:yclohexyl-2K3^4^5^6•-tetrahydro-2'H-[2,4^bipyridinyl-l'-yl)3cet^ 
N-{[4-(2-K:yanophenyl)-l-piperazmyl]me1hyl}-3-melhylbenzajmde; 

3- methylrN-{[4<2-pyrimidmyl>l-piperazinyl]mefhyl}ben2ajmde; 
3-me1hyl-N-{[4-(2-pyridmyl)-l-piperazmyl]methyl}benzamide; 
3-methyl-N-[(4-phaiyl-l-piperazmyl)metiiyl]benzamide; 
N-{[4-(2-me1hoxyphenyl)-l-piperazmyl]methyl}-3-methylbenzamide; 
N-{[4K2-cyanophaiyl>l-piperazmyl]meliiyl}-2-mefliylbenzamide; 
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N- { [4-(2-cyanophenyl)- 1 -piperazinyl]methyl}-4-methylbenzamide; 
N- { [4-(3-cyano-2-pyridinyl)- 1 -piperazinyl]methyl } -3 -methylbenzanxide; 
N-{[4-(3-cyanophenyl)-l-piperazmyl]methyl}-3-methylbenzaniide; 
N-{[4-(3-cyanophenyl)-l-piperazinyl]tnethyl}--2-niethylbenzainide; 
N- { [4-(3-cyano-2-pyridinyl)- 1 -piperazinyljmethyl} benzamide; 
N- { [4-(3-cyano-2-pyridinyl> 1 -piperazmyljmethyl} -4-methylbenzainide; 

{ [4-(3 -cyano-2-pyridinyl)- 1 -piperazinyl]methyl } -2-methylbenzainide; 
N~{[4-(2-pyridiiiyl)-l-piperazinyl]methyl}benzainide; 
N- { [4-(2-ch]orophenyl)-l -pipera2inyl]inethyl}benzamide; 

3- chloro-N- { [4-(2-cyanoplienyl)- 1 -piperazinyl]methyl } benzamide; 

4- cUoro-N-{[4-(2-me&oxyphenyl)-l-piperazmyl]methyl}ben2ainide; 

2- cUoro-N- {[4-(3K:yano-2-pyridmyI)- l-piperazmyl]me1hyl}benzami 

N- {[4-(3-cyano-2-pyridinyl> 1 -pipCTa2Layl]mefhyl}-2--(trifluoromettiyl)ben2amide; 

N-{[4-(2-cyanophenyl)-l-piperazmyl]methyl}benzainide; 

N- {[4-(2-methoxyphenyl)-l *piperidinyl]meffayl} -S-metJiylbenzamide; 

3- methyl-N- { [4-(2-pyridiiiyl)- 1 -piperidinyl]me1hyl}benza]nide; 
3-rnethyl-N-[(4-phenyl-3,6-dihydro-l(2H)-pyridinyl)methyl]bei^ 
N-(3\6'-dihydro-2,4*-bipyridm-lX2'H)-ylmethyl)-3-me^^ 
N-(3\6*-daydro-2,4'-bipyridm-r(2'H)-ybnethyl)-3-meftoxybenzamW^^ 
N-(3^6'-dihydro-2,4'-bipyridm-r(2*H)-ylmethyl)-3-fluorobeiizamide; 
N-(3^6'-diTiydro-2,4'-bipyridm-l*(2*H)-ylmethyl)0,5-difluorobei^ 
2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]"N-3-pyridiiiylacetamide; 
2-(l-{2-[(3-methyIphenyl)ainiDo]-2H5Xoethyl}piperidm-4~yl)pyridmi 
N-(3-methylphenyl)-2-[4~(2-pyridinyl)-l-piperidinyl]acetarnide; 
N-2-adamantyl-2-[4-(3-cyano-2-pyridmyl)-l-piperazinyl]acetamide; 
2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-cyclohexylacetomide; 
2-[4-(3-cyano-2-pyridinyl)-l -piperazinyl]-N-5,6,7,8-tetrahydro- 1 - 

naphthalenylacetamide; 

2-(3^6'-dihydro-2,4'-bipyridin-lX21I)-yl)-N-(4-fluoro-2-mea^^ 

N- {[4-(2-pyridinyl)-l -piperidmyl]metfayl}0-(trifluoromethyl)benzainide; 

3,5-dimethoxy-N-{[4-(2-pyridiny])-l-piperidmyl]methyl}benzai^ 

N-{[4-(2-pyridinyl)-l-piperidinyl]methyl}cyclohexanecarboxa^ 
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3,4-difluoro-N- {[4-(2-pyridinyl)-l -piperidinyl]mefliyl}beii2ainide; 
3-chloro-N-{[4-(2-pyridinyl)-l-pip«idinyl]methyl}benzamide; 
2,3-dimetbyl-N-{[4K2-pyridinyl)-lipiperazinyl]methyl}beiizaimde; 
N<3\6'-4ihydro-2,4'-bipyridin-r(21I^ylmefhyl)-3-(trifluonMneft^^^ 
3-cWo^o-N-<3^6•-daydro-2,4'-bipyridm-l•(2^^)-ylmethyl)beIlza^^ide; 
N<3\6'-dihydio-2,4'-bq>yridin-lX2K)-ylme&yl)cyclohexanecaiboxam 
N<3^6'-dihydro-2,4'-bipyridin-l'(2'H)-ylme1hyl)-3,4-dmuorobenzam 
N<3\6'-Kmiydio-2,4'-bipyridm-lX2'H)-ylmethyl)-3,5-dime1hoxybenz^ 
N-(3-methylphenyl)-2K4-phenyl-l-piperidiiiyl)acetaimde; 

2- (3S6'-^ihydro-2,4'-bipyridm-r(2'IJ)-yl)-N-(3-nitrophenyl)acetamide; 
N-l-adamantyl-2-[4<3-cyano-2-pyridmyl)-l-piperazmyl]acetamide; 

3- methyl-N- {[2-methyl-4-(2-pyridinyl)-l -piperazinyl]inel3iyl}benzainide; 
N-(3-methylphenyl)-2-[2-methyl-4K2-pyridmyl)-l-piperazinyl]acetainide; 
3,5-dime&yl-N-{[4-(2-pyridmyl)-l-piperidinyl]methyl}benzamide; 
N-(3',6'-dihydro-2.4'-bipyridm-l'(2'H)-ylmethyl)-3,5-dimethylbenzainide; 
3-metbyl-N-[(3-methyl-3^6•-dihyd^o-2,4•-bipyridm-lX2'H)-yl)methyl]beIlzamid^ 
N-[(3-cyano-3\6'-dihydro-2,4'-bipyridin-r(2'H)-yl)me1hyl]-3-me1hylbenzami^^^ 
N-(2,6-dimethylphenyl)-2-(3-methyl-3^6'-dihydro-2,4'-bipyiidm-r(2'H)- 

yl)acetamide; 

NK4-fluorophenyl)-2-(3-me1hyl-3\6'-diTiydro-2,4'4>ipyridm-l'(2'H)-yl)acetaniid 

N-(2.4-difluoiophenyl)-2-(3-inethyl-3\6'-dihydro-2,4'-bipyridin-l'(2TI)-yl)ac^ 

2-(3-methyl-3^6'-dihydro-2.4•-bipyridin-lX2'H)-yl)-NK2-me1hylphenyl)aceta^ri 

2K3-methyl-3^6'-<iihyd^o-2,4•-bipy^idm-^(2•H)-yl)-N-I3- 

(trifluoromethyl)phenyl]acetamide; 

NK3-cWoro-4-fluoiophenyl)-2-(3-mefiiyl-3\6'-daydro-2,4'-bipyridin-l'(2'^ 

yl)acetamide; 

2-(3-methyl-3',6'-dihydro-2,4'-bipyridm-l'(2'H)-yl)-N-[4- 

(trifluoromethoxy)pbenyl]acetainide; 

2-(3-methyl-3',6'-dfliydro-2,4'-bipyridin-l'(2ir)-yl)-N-[2- 

(trifluoroTnethyl)phenyl]acetaTmde; 

NK2.3-dicWorophenyl)-2K3-methyl-3^6'-dihydio-2.4'-bipyridin-lX2'H>yl)acet^ 
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2-(3-methyl-3^6'-dihydn)-2,4'-bipyridin-r(2'H)-yl)-N- 
(trifluoromefhyl)phei)yl]acetamide; 

2-[4K3K:yano-2-thienyl)-3,6-dihydro-l(2H>pyridiiiyl]-NK^ 

methylphenyl)acetaimde; 

2-(3-cyano-3\6'-dihydro-2,4*-bipyridin-lX2'H)-yl)-N-(2,^ 

2K3-cyano-3\6*-dihydro.2.4'-bipyiidm.lX21I)-yl)-N-(^^ 

2-(3-cyano-3^ff-dihyd^o-2,4'-bipyridin-lX2•H)-yl)-N-(2,^ 

2-<3-cyano-3\ff-dihydio-2,4'-bipyridm-r(2'H)-yl)-N<2-m^^ 

2K3-cyano-3\6'-dihydK)-2,4'-bipyridin.r(2'H)-yl)-N-[3- 
(trifluoroinethyl)phenyl]acetamide; 

2-{3H5yano-3\6'-dihydro-2,4'-bipyridin-r(2'H)-yl)-N-[4- 
(trifluoromethoxy)phenyl]acetamide; 

2- (3-cyano-3',6^dihydro-2,4*-bipyridin-l*(2'H)-yl)-N-[2- 

(trifliioromethyl)phenyl]acetainide; 

2K3-cyano-3\6'-dihydro-2,4'-bipyridin-lX2'H)-yl)-N-(2,3-dicMorophen^ 

3- methyl-N-{[4<6-oxo-l(6H)-pyridazmyl)-l-piperidinyl]methy^ 

N-<3 ^6'-dmydro-2,4''bipyridin-l X2'H)-ylmethyl)-l -adamantanecarboxam^ 

3-metkyl-N-{[4<13-thia2»l-2-yl)-3,6-dmydro-l(2H)-pyridm^^^ 

2-[4-(3K:yano-2-pyridinyl)-l-piperazmyl]--N-l,2,3,4-tetrahydro-l- 

naphthalenylacetamide; 

2-[4-(3K:yano-2-pyridinyl)-l-pipeiazinyl]-N-[(lS)-l,2,3.4-tet^^ 

naphthalenyl]acetamide; 

2-[4-(3-cyano-2-pyridmyl)-l-piperazinyl]-N-[(lR)-l,2,3 

naphthalenyl]acetainide; 

N-(2,6-die1iiylphenyl)-2-[4-(2-pyTidmyl)-l-piperidinyl]acetaim 

2-[4-(2-pyridmyl)-l-piperidinyl]-N-(2,4,6-trifluorophenyl)acetamide; 

NK4H:Moro-2,6-dimethylphenyl)-2-[4-<2-pyridinyl)-l-piperidin^ 

244-(2-pyiidinyl)-l-piperidinyl]-N-(2,4,6-trichlorophenyl)acetainide; 

N-(2,6-dieti^lylphenyl)-2K3^6'-dihyd^o-2,4•-bipy^idin-lX2'H)-yl)acet^^ 

2K3^6•-dmyd^o-2,4'-bipyridm-lX2'H)-yl>N-(2,4,6-txifluoro^^ 

N<4-chloro-2,6-dimethylphenyl)-2-(3\6»Kiihydro-2,4'-bipyridin-^ 

2-{3^6•-dihydro-2,4•-bipyridin-r(2*H)-yl)-N-(2A6-trichloro^^ 
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N- {[4-(2-pyridmyl)-l-piperazmyl]mefhyl} -3-(trifluoTOinethyl)benzamide; 
3 ,5-dimethoxy-N-{[4-(2-pyridinyl)-l -pipeia2myl]methyl}benzami^^ 
N- {[4-(2-pyridinyl)-l -pipei»2iuyl]methyl}cyclohexanecarbox^ 
N-(2,6-dimetbylphenyl)-2-[4-(2-pyridinyl)-l-pipera2i^ 
N-(4-fluorophenyl)-2-[4-(2-pyridinyl)- 1 -piperazmyl]acetamide; 
N-(2,4-difluorophenyl)-2-[4-(2-pyridinyl)-l-piperazmyl]acetamide; 
N<2-methylphenyl)-2-[4-(2-pyridmyl)-l-piperazinyl]acetam 
2.[4-(2-pyridinyl)-l-p^erazinyl]-N-[3<trifluommefhyl)pheny^^ 
NK3-chlorophenyl)-2-[4-(2-pyridinyl)-l-piperazinyl]acetainide; 
N-beiizyl-2-[4-<2-pyridiiiyl)-l -pipexazinyl]acetamide; 
2-[4-(2-pyridmyl)-l-piperazmyl]-N-[4-(trifluoromefhoxy^ 
2-[4-(2-pyridmyl)-l-piperazinyl]-N-[2-(trifluoromethyl)phenyl]acet^ 
N-(4-chlorophenyl)-2-[4-(2-pyridmyl)' 1 -piperazinyl]acetamide; 
N-(2,3-dichlorophenyl)-2-[4-(2-pyridinyl)-l-piperazinyl]acetamide; 
N-(3 ,4-dichlorophenyl)-2-[4-(2-pyridiiiyl)-l -piperazinyl]acetaimde; 

2- [4-(2-pyridinyl)-l-piperaziByl]-N-[4-(trifluorometbyl)pbenyl]acet^^ 

3- cliloro-N- { [4-(2-pyridinyl)- 1 -piperazinyljmethyl} benzamide; 

4- fluoro-3-methyl-N-{[4-(2-pyridmyl)-l-pipeTazinyl]methyl}benzami^^ 
N-(3\6'-dihydro-2,4*-bipyridin-lX2'H)-ybnethyl)-4-fliioro-3-meth^ 
3-metbyl-N- { [4-(l ,3-oxa2»l-2-yl)-3,6-dihydTO- 1 (2H)-pyridmyl]mef^^^ 
2-methyl-N-[(3-methyl-3\6'-dihydro-2,4'-bipyridin-lX2'H)-yl)mefe^^ 
2-[4-(3-cyano-2-pyridinyl)-l-piperidmyl]-N-(2,6-dimethylphenyl)ace 
N-(3-methylphenyl)-2-[4-(3-methyl-2-pyridinyl)- 1 -piperazmyl]acetainide; 
2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-[4-(lrifluoromethyl)phen^ 
N-(2-e1hyl-6-methylphenyl)-2-[4<2-pyridinyl)-l-piperidinyl]ace^^ 
N-(2-isopn)pyl-6-me1hylphenyl)-2-[4-(2-pyridmyl)-l-piperidinyl]aceta 
N-<2K;Woro-6-me1iiylphenyl)-2-[4-(2-pyridinyl)-l -piperidinyl]acetainide; 
N-<2-me1hoxy-6-methylpbenyl)-2-[4-(2-pyridmyl)-l-piperidmyl]aceta^ 
2-(3*,ff-dihydro-2,4*-bipyridin- 1 *(2'H)-yl)-N-(2-ethyl-6-inethylphenyl)acetanude; 
2-(3\6*-dihydro-2,4'-bipyridin-r(2'H)-yl)-N-(2-isopropyl-6-methylphenyl)ac^ 
N-(2-cmoro-6-methylphenyl)-2-(3\6*-dihydro-2,4*-bipyridin-lX2^H)-yl)ace^ 
2-(3^6*-dihydro-2,4'-bipyridm-r(2'H)-yl)-N-(2-niethoxy-6-met^^^ 
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3-chloro-N-[(3-me1hyl-3^6'-dihydro-2,4'-bipyridm-r(2'H)-yl)^ 
3-fluoro-N-[(3-methyl-3^6•■Klihyd^o-2,4•-bipyridin-lX2'H)-y0^^ 
3-meayl-N-{[(2S)-2-methyl-4-(2-pyridmyl)-l-piperazin^^ 
N-(3-methylphenyl)-2-[(2S)-2-methyl-4-(2-pyridinyl)-l-pipeTa^ 
3-me1hyl-N-{[(2R>2-inethyl-4-(2-pyridmyl)-l-piperazm^^ 
N-(3-metliylphenyl>2-[(2R)-2-me1hyl-4<2-pyridmyl)-l-^^^ 

3- methoxy-N-[(3-me1hyl-3\6'-dihydro-2,4'-bipyridin-lX2'^^ 

4- fluoro-N-[(3-me1iiyl-3\6'HJihydro-2,4'.bipyridin-lX2'I^^ 

2-<3-chloTo-3',6'-dihydro-2,4'-bipyridin-l '(2'H3-yl)-N-(2,6-diTnethylphenyl)acetamide; 

2-C3-cWorcH3^6'-dihydro-2,4'-bipyridin-lX2'H)-yl)-N-(2-methylph^ 

N-(3*,6'-dihydro-2,4*-bipyridin-l •(2'H)-ylinethyl)-l -naphthamide; 

N- { [4-(3-cyano-2-pyridinyl)- 1 -piperazinyl]methyl} -3-fluoTobeiizainide; 

2.(1- {2-[{4-fluoro-2-methylphenyl)ainino]-2-oxoe1iiyl} -4-piperidiiiyl)pyridinium N- 

oxide; 

2-{l - {2-[(4-fluoro-3-inethylphenyl)amiiio]-2-oxoethyl} -4-piperidmyl)pyridimum N- 

oxide; 

2-(l - {2-[(3-fluorophenyl)amino]-2-oxoethyl} -4-piperidinyl)pyridiiiiuin N-oxide; 
2-(l - (2-[(2-£luoro-5-metiiylphenyl)anuno]-2-oxoethyl} -4-piperidrQy])pyridimiini N- 

oxide; 

2-(l-{l-methyl-2-[(3-methylphenyl)ammo]-2-oxoethyl}-4-piperi^^ 

oxide; 

2- (l-{2-[(4-fluorophenyl)amino]-2-oxoethyl}-4-piperidinyl)pyridm N-oxide; 2- 
(1 - {2-[(2-fluorophenyl)ammo]-2-oxoethyl} -4-piperidinyl)pyridiniuin N-oxide; N-(3- 
mefhylphenyl>-2- {4-[3-(trifluoronietiiyl)-2-pyridinyl]-l -piperazinyl} acetamide; 

N-(3-methylphenyl)-2- {4-[3Ktrifluoromelhyl)-2-pyridinyl]-l -pipera^^ 
N-(3-methylphenyl)-2-[4-(l ,3-thia2ol-2-yl)-3,6-dihydropyridiii-l (2H)-yl]acetaniide; 
N-(3-methylphenyl)-2-(4-thien-2-yl-3,6-dihydropyridin-l(2H)-yl)acet^ 

3- methyl-N-[(4-thien-2-yl-3,6-dihydropyridiB-l(2H)-yl)methyl]benzanu 

2-( 1 - {2-[(3-chlorophenyl)ainino]-2-oxoetbyl}piperidin-4-yl)pyridiiiium N-oxide; 
2-[4-(l -methyl-lH-inudazol-2-yl)-3,6-dihydropyridm-l (2H)-yI]-N-(3- 

methylphenyOacetamide; 

N-(3-methylphenyl)-2-[4-(3-nitropyridm-2-yl)piperazm-l-yl]acet^ 
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2-[4-(3-chloropyridin-2-yl)piperazm-l-yl]-N<3-methyl^^^ 
2<l-{2-oxo-24(2,4,6-tribromo-3-methylphenyl)amino]etiiyl^ 

yl)pyridinium N-oxide; 

2-{4-[3-(aininomethyl)pyridm-2.yl]pipeTazm-l-yl}-N-(3-m^ 

2.[4.(2-isopropoxyphenyl)piperazin-l-yl]-N-(3-methylpheny^ 

2-(4-{2-[(3"methylphenyl)ainmo]-2-oxoethyl}pipeiazm-l-yl)^^ 

N-(3-methylphenyl)-2-[(2S)-2-me1iiyl-4-pyridin-2-ylpipe^ 

2-(l-{[(4-bromo-3-me&yIbeiizoyl)animo]methyl}p 

2-[4<3-cyanopyridin-2-yl)pipera2m-l-yl]-N-[3<methyl^ 

N-(3-tert-butylphenyl)-2-[4K3K:yanopyridin-2-yl)piperazm^ 

2-[4K2-hydroxyphenyl)piperazin-l-yl]-N-(3-methylphenyl)acetam^^^ 

2-[4-(3-hydroxyphenyl)piperazin-l-yl]-N-(3-inetliylphenyl)acetamide; 

2-[4-(4-hydroxyphenyl)piperazin-l-yl]-NK3-methylphenyl)acetaim^ 

2-[4-(2-ethoxyphenyl)piperazin-l-yl]-N-(3-methylphenyl)acet^^ 

N-(3-methylphenyl)-2-{4-[2Kme1iiyllMo)phenyl]piperazin-l-yl}^^^^ 

2-[4-(2-fluorophenyl)piperazm- 1 -yl]-N-(3-methylphenyl)acetaimde; 

2-[4-(3-cyanopyridin-2-yl)piperazin-l-yl]-N-(3-fluorophenyl)aceta^ 

N-(3-bromophenyl)-2-[4-(3-cyanopyridin-2-yl)piperazm-l-yl]acetamide; 

N-(3-metbylphenyl)-2-(4-pyridin-2-ylpiperazin-l-yl)e1banethioara 

2-[4-(2-aininophenyl)piperazin-l-yl]-N-(3-methylphenyl)acet^ 

NK3-Bitrophei!yl)-2-(4-pyridin-2-ylpiperazin-l-yl)acetam 

2-[4-(2-cyanophenyl)pipera2dn-l-yl]-N-(3-m1xophenyl)acetam 

N<3-cyanophenyl)-2-(4-pyridin-2-ylpipeTazm-l-yl)acetamide; 

N-(3-cyanophenyl)-2-[4-(2-K;yanophenyl)piperazm-l-yl]acetamide; 

2-[4-(3-cyanopyridm-2-yl)piperazin-l-yl]-N-(pentafliiorophenyl^ 

2-[4-(3-cyanopyridm-2-yl)piperazin-l-yl]-N-(l,3-dimethyl-lH-^^ 

yl)acetainide; 

NK3-benzylphenyl)-244-(3K5yanopyridin-2-yl)pipera2dn-l-yl]ace^^ 
2-[4-{2-chloropheriyl)pipera2in- 1 -yl]-N-(3-inethylphenyl)acetamide; 
2>[4-(3-cyanopyrazm-2-yl)piperazm-l-yl]-NK3-inethylphenyl^ 
2-(4-pyridm-2-ylpiperazm-l-yl)-N-<2-{[(4-pyridin-2-ylpiperazm 

yl)acetyl]aniiiio}pheiiyl)acetainide; 
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N-<3-methylphenyl)-2-(4-pyridin-2-ylpiperidin-l-yl)ethanetlu 
2-[4-( 1 -methyl- 1 H-imidazol-2-yl)piperidin-l -yl]-N-(3-methylphenyl)acetaniide; 
N-(3-methylphenyl)'2-[4-(l,3-lMa2ol-2-yl)piperidin-l-yl]acct^^ 
N-(4-iodo-3-methylphenyl)-2-^4-pyridin-2-ylpiperidm 
2*(4-fluoro-4-phenylpiperidin-l-yl)-N-(3-methylphenyl)acetainide; 
2-[4-(5-hydroxypyridin-2-yl)piperidin-l-yl]-N-(3-methylphenyl)acetami 
N-(5-fluoro- 1 3-benzotiuazol--2-yl)-2-[4-(3-methoxypheiiyl)piperaziii-l -yl]acetamide; 
2-[4-(2-metiioxyphenyl)piperazin-l-yl]-N-(l-me1hyl-lH-ben^ 
yl)acetamide; 

N-(3-methylphenyl)-2-[4-(3-meihylliiien-2-yl)-3,6-dihydropyri 
yl]acetamide; 

2-(l - {2-[(3 ,5-dicMorophenyl)amino]-2-oxoethyl }pipeTidm-4-yl)pyridiniuin N-oxide; 
2-(l-{2-[(23-dicUorophenyl)ainino]-2-oxoethyl}piperidin-4-yl)pyiidiniira 
2-(l-{2-[(2-methoxy-6-methylphenyl)amino]-2K)Xoe1hyl}piperidm-^^ 
N-oxide; 

2- { 1 -[2-(l , 1 '~biphenyl-3-ylammo)-2-oxoeftyl]piperidin-4-yl}pyridimum N-oxide; 

2-(l- {2-[(3-ethylphenyl)amino]-2-oxoe1hyl}piperidia-4-yl)pyridimuin N-oxide; 

2- { 1 -[2-(2,3-dihydro-l H-inden-5-ylamiiio)-2-oxoethyl]piperidin-4-yl}pyridiiuuin N- 

oxide; 

2- { 1 -[2-oxo-2-(5,6,7,8-telrahydronaphflialen-l -ylainino)ethyl]piperidin-^ 
yl}pyridinimn N-oxide; 

2-(l- {2-[(3-isopropoxyphenyl)ainino]-2-oxoeAyl}piperidin-4-yl)pyridimum N-oxide; 
2-(l- {2-[(3,5-dimethylphenyl)amino]-2-oxoethyl}piperidin-4-yl)pyridinium N-oxide; 
2-(l- {2-[(4-bromo-2-me1hylphenyl)amino]-2-oxoethyl}piperidin-4-yl)pyridiniu^ N- 

oxide; 

2-[l -(2k)xo-2- {[3-(trifluorometboxy)phenyl]amino}ethyl)pipeTidin-4-yl]p^ 
N-oxide; 

2-(l-{2-[(5-metbyl-2-mtrophenyl)amino]-2-oxoethyl}piperidin-4-yl)pyri 

oxide; 

2-(l -{2-[(2,6-dimethylphenyl)amino]-2-oxoe1hyl}piperidin-4-yl)pyridinium N-oxide; 
2-(l-{2-[(2,6-dichloro-3-methylphenyl)amino]-2-oxoethyl}piperidin-4-yl)pyridim 
N-oxide; 
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2-{ l-[2-(l,3-beiizo(iioxol-5-ylamino)-2-oxoe1hyl]piperidm-4-yl}pyridm N-oxide; 

2-[ 1 -(2- { [3 -(methylthio)phenyl]ainino} -2K)xoethyl)piperidin-4-yl]p3ni dinium N- 

oxide; 

2-( 1 - {2-[(5-cMoro-2-methylphenyl)ainino]-2-oxoe1hyl}piperidin-4-yl)pyridiiii^ N- 

oxide; 

2-(l -{2-[(2,5-dimethoxyphenyl)ammo]-2-oxoethyl}piperidin-4-yl)pyri N- 

oxide; 

2-(l-{2-[(3,5-dimethoxyphenyl)amino]-2-oxoetityl}piperidin-4-yl)py^ 

oxide; 

2-[l-(2-{[3-{dime1]iylamino)phenyl]amino}-2-oxoethyl)piperidin-4-yl]py^ 

oxide; 

2-(l-{2-[(3-isopropylphenyl)aimno]-2-oxoethyl}piperidin-4-yl)pyridiiuum 

2- {l - {2-[(3-cWoro-2-methylphenyl)aimno]-2-oxoethyl}piperidin-4-yl)py^ N- 

oxide; 

3- methyl-N-[2-(4-pyridin-2-ylpiperazin-l-yl)ethyl]benzai^ 
2-(l-{[(23-dibromo-5-methylbenzoyl)amino]methyl}piperidin-4-yl^^ 

oxide; 

2- {1 -[(benzx>ylairiino)mefliyl]piperidin-4-yl}pyridimum N-oxide; 

2-(l -{[(4-chloro-3-methylbenzoyl)amino]me1hyl}piperidin-4-yl)pyri N-oxide; 

2-(l -{[(4-fluoro-3-metbylben2»yl)amino]methyl}piperidin-4-yl)pyridm N-oxide; 

2-[l -( {[3-chloro-4-(trifluoromethoxy)benzoyl]amino}methyl)piperidin-4- 
yl]pyridiniiim N-oxide; 

2-(l-{[(3-ethoxybeiizoyl)amino]methyl}piperidin-4-yl)pyridimum N-oxide; 

2"(l-{[(3,5-dichlorobenzoyl)amino]methyl}piperidin-4-yl)pyridirdum N-oxide; 

2~[ 1 -( { [4-methyl-3 -(trifluoromethyl)benzoyl]amino} methyl)piperidin-4-yl]pyTidiiiiuin 
N-oxide; 

2-( 1 - { [(3 ,4-dimethy lbeiizoyl)amino]methyl} piperidiii-4-yl)pyridinium N-oxide; 
2-(l -{[(3K)Uoro-4-fluorobenzoyl)amino]melhyl}piperidin-4-yl)pyridinium N-oxide; 
2-( 1 - { [(pyridin-2-ylcart}onyl)amino]methyl}piperidin-4-yl)pyridiiiiimi N-oxide; 
2-(l-{[(3,5-dime1hylbenzoyl)amino]me&yl}piperidin-4-yl)pyri 
2-(l-{[{3-vinylbeiizoyl)ainino]methyl}piperidin-4-yl)pyridimimiN-o^ 
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2-( 1 - { [(4-bronio-3-methylbenzoyl)amiTio]methyl} -1 ,2,3,6-tetrahydropyridiii-4- 
yl)pyridiiiiuT]i N-oxide; 

2- { 1 -[(2-naphthoylamino)methyl]piperidin-4-yl}pyridinitiin N-oxide; 

2-(l - {[(thien-2~ylcarbonyl)amino]methyl}piperidin-4-yl)pyridm N-oxide; 

2-[l-( {[(6-chloTopyiidin-3-yl)caAonyl]aminD}methyl)piperidin-4-yl]pyri N- 

oxide; 

2-(l -{[(3-cyanobeiizoyl)amino]methyl}piperidin-4-yl)pyridimuTn N-oxide; 
2-(l -{[(2,3-dibTomo-5-meftylbenTOyl)amino]mefhyl}-l ,2,3,6-tetrahyd^^ 

yl)pyridinium N-oxide; 

2-(i -{[(4-bromobenzoyl)ajirino]me1hyl}piperidin-4-yl)pyridim N-oxide; 

2-(l - { [(3-chloro-4-methylbenzoyl)amino]methyl}pipeiidin-4-yl)pyridm N-oxide; 

2-(l- {[me1hyl(3-methylbenzoyl)ammo]me1hyl}piperidin-4-yl)pyrid N-oxide; 

2-(l- {[(3-nitrobenzoyl)amino]mefhy]}piperidin-4-yl)pyridiniuin N-oxide; 

2-(l - {[(2-chloro-5-methylbeiizoyl)ainino]metbyl}piperidin-4-yl)pyridinii^ N-oxide; 

2-(l - {[(3-metboxy-2-me1hylbeii2oyl)amino]me1hyl}piperidin-4-yl)pyridm N- 

oxide; 

2-( 1 - {[(4-chloro-3 -metboxybenzoyl)aimno]methyl}piperidin-4-yl)pyTidinium N- 

oxide; 

N-(3-inethylphenyl)-2-(3-pyridin-2-ylpiperidin-l-yl)acetamide; 

N-(3-methylphenyl)-2-(3-pyiidin-'2-ylpyrrolidin-l-yl)acetainide; 

N-(l -methyl-lH-benzimidazol-2-yl)-2-[3-(l ,3-thiazol-2-yl)piperidin-l -yl]acetamide; 

N-(l -inethyl-lH-benzimidazol-2-yl)-2-[3-(l 3-thiazol-2-yl)pyrroKdin-l -yljacetamide; 

2-(2-benzylpyrrolidin- l-yl)-N-(3 -fluorophenyl)acetamide; and 

N-(4-fluorophenyl)-2-(3-thien-2-ylpyirolidin-l-yl)acetainide; or phannaceutically 
acceptable salts, esters, amides, or prodrugs thereof, 

A most pireferred compoimd of the present invention is 2-(l-{[(3- 
melhylbenzoyl)aniino]methyl} -4-piperidinyl)pyridinium N-oxide. 

Abbreviations 

Abbreviations which have been used in the descriptions of the Schemes and Ae 
Examples that follow are: Ac for acetyl; BINAP for 2,2*-bis(diphenylphosphino)-l,r- 
binaphthyl; Boc for tert-butoxycarbonyl; nBuLi for n-butyllithium; dba for 
dibenzylideneacetone; DME for dimethoxyethane; DMF for N,N-dimethylfonnamide; 
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DMSO for dimethylsulfoxide; EtOH for ethanol; HPLC for high pressure liquid 
chromatography; MeOH for methanol; TEA for triethylamine; TFA for trifluoroacetic acid; 
IHF for tBtrahydroftiran; THP for tetrahydropyran; TLC for thin layer chromatography. 

Preparation of Compounds of the Present Invention 

The compoimds and processes of the present invention will be better understood in 
connection with the following synthetic Schemes and Examples which illustrate a means by 
which the compounds of the present invention can be prepared. 



Scheme 1 

O toluene, reflux O 

(1) ^ (2) 

iPfaEtN. toluene, heat 
or 

NajCOa, DMF, RT 

K2CO3, toluene, RT 
(2) O "--^Z 

(3) (4) (5) 

Compoimd of general formula (6), wherein A, Z, B, and — are as defined in formula 
(I), can be prepared as described in Scheme 1. Amines of general formula (1) can be treated 
with bromoacetyl chloride, sodium hydroxide in a solvent such as, but not limited to, toluene 
or methylene chloride to provide compounds of general formula (2). Compounds of general 
formula (2) can be treated with an amine of general formula (3) or (4) or (5) in the presence 
of a base such as, but not limited to, diisopropylethylamine, sodium carbonate, or potassium * 
carbonate in a solvent such as, but not limited to, toluene or N,N-dimethylformamide to 
provide compounds of general formula (6). 
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Scheme 2 

Acid 
or 

thionyl chloride 

^^^1^^^ Iq) ^ l^T^ CH302CNSQ2N(C2H5)2 " ij^l^ 
(8) ^ (10) (11) 



B 



(11) ^?5I2!!£L 

(5) 



(4)' 

Compoimds of general formula (5) and (4), wherein B is as defined in formula (I) can 
be pr^ared as described in Scheme 2. Piperidinones of general formula (8), purchased 
commercially or prepared using standard methods know to those of skill in the art wherein P 
is a nitrogen protecting group such as, hut not limited to, (CH3)3C02C- or C6H5CH2O2C-, can 
be treated with compounds of general formula (9), wherein M is Li, MgBr, MgCl, Cu, or Zn 
to provide compounds of general formula (10). Compounds of general formula (10) can be 
treated with Burgess Reagent, thionyl chloride or an acid such as, but not limited to, sulfuric 
acid or trifluoracetic acid to provide dihyropyridines of general formula (11). 
Dihyropyridines of general formula (1 1) can be deprotected using standard methods known to 
those of ordinary skill in the art to provide compounds of general formula (4) and (5). 

SchCTie 3 

'■v.^O \^OTf " ^-^B(OR)2 

(8) (13) (14) 

ArXorhetX.Pd(0) ^"^'^ deprotect^ HN^ ^ HN"^ 

X=Brorl "^-^b"' ^^B 

Ar=aryJ (11) W (5) 

Het=heterocycle B=aryl or heterocycle 

Compounds of gpneral fbimula (4) and (5), wherein B is as defined in fonmila (T), can 

be prepared as described in Scheme 3. Piperidinones of ^eral formula (8), purchased 
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commercially or prepared using standard methods know to those of skill in the ait wherein P 
is a nitrogen protecting group such as, but not limited to, (CH3)3C02C- or C6H5CH2O2C-, can 
be treated with TfzNPh to provide triflates of general formula (13). Tiiflates of general 
formula (13) can be treated with diborane pinacol ester to provide boranes of general formula 
(14). Boranes of general formula (14) can be treated with ArX or HetX in the presence of a 
Pd(0) catalyst to provide compounds of general formula (1 1). Compounds of general formula 
(1 1) can be deprotected using standard methods known to those of ordinary skill in the art to 
provide compoimds of general formula (4) and (5). 

Scheme 4 

O 00 



Pb(OAcU A-^N-^O^ 



(16) (17) 



O 

.A. 



(3) (4) (6) (18) 

Compounds of general formula (1 8), wherein A, Z, B, and — are as defined in 
formula (I), can be prepared as described in Scheme 4. Acids of general formula (16), 
purchased commercially or prepared using standard methods known to those of ordinary skill 
in the art, can be treated with lead tetraacetate and copper(II) acetate in a solvit such as, but 
not limited to, toluene with heat to provide acetates of general formula (17). Acetates of 
general formula (17) can be treated with an amine of general formula (3) or (4) or (5) and a 
base such as, but not limited to, triethylamine in a solvent such as, but not limited to, 
acetonitrile to provide compounds of general formula (1 8). 
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Schone 5 

O 

A-^NHz O 

(20) (CHzOn A-^N^N^ 

+ H I 

^ ^ ^ base k^Z^ 

(3) (4) (5) 

Compounds of general fonnula (18), wherein A, Z, B, and — are as defined in 
formula (I), can be prepared as described in Scheme 5. Amides of general formula (20), 
purchased conunercially or prepared using methods known to those of ordinary skill in the 
art, can be treated with paraformaldehyde and a base such as, but not limited to, potassiirm 
carbonate in a solvent such as, but not limited to, ethanol with heat to provide compounds of 
general formula (18). 

The following Examples are intended as an illustration of and not a limitation upon 
the scope of the invention as defined in the appended claims. 

Example 1 

2-f4>(2-methoxvphenvlVl-pipp ra7:^nyT|- N-(3-methvlphenvnacetamide 

Example lA 
2-bromo-N-(3"methvlphenvnacetamide 
3-Methylaniline (Acres, 15.50 mL, 141.8 nrniol) in 2N aqueous sodium hydroxide 
(200 mL) at room temperature was treated with bromoacetyl chloride (Sigma, 12.50 mL, 
152.0 mmol) as a solution ia dicWoromethane (200 mL). After 30 minutes, the layers were 
separated and the aqueous phase extracted with additional portions of dichloromethane. The 
organic phases were combined, washed with an aqueous solution of IN HCl, dried (Na2S04), 
filtered, and the filtrate concentrated under reduced pressure to provide 16.69 g (52% yield) 
of the title compound as a white solid. NMR (300 MHz, DMSO-d6) 5 2.28 (s, 3H), 4.01 
(s, 2H), 6.91 (d, IH, J=7.5 Hz), 7.20 (dd, IH, J=7,5, 7.5 Hz), 7.36 (d, IH, J=8.8 Hz), 7.42 (s, 
IH), 10.28 (br s, IH); MS (DCI/NH3) m/e 228/230 (M+H)^; 245/247 (M+l^)"". 

Example IB 

2-r4''(2-metfaoxvphenvlVl"piperaziQvn-N-^3-methvlphenvDacetamide 
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l-(2-methoxyphenyl)piperazme, (Aldrich, 1.50 g, 7.80 nunol) andN,N- 
diisopropylethylamine (2.0 mL) in toluene (30 mL) were treated with the product from 
Example 1 A (1 . 12 g, 4.90 nimol) and heated at 60 ^^C for 18 hours. The mixture was allowed 
to cool to room temperature, transferred to a separatory funnel and washed with saturated 
aqueous sodium bicarbonate. The organic phase was dried (Na2S04), filtered, and the filtrate 
concentrated imder reduced pressure. The residue was purified by flash chromatography on 
silica gel (elution with 85% hexanes:ethyl acetate Ihen 50% hexanes:ethyl acetate) to provide 
1 .39 g (83% yield) of the title compound as a yellow oil. NMR (300 MEfe, DMSO-de) 5 
2.28 (s, 3H), 2.67 (m, 4H). 3.03 (m, 4H), 3.17 (s. 2H), 3.77 (s, 3H), 6.89 (m, 5H), 7.18 (dd, 
IH, J-7.8, 7.8 Hz). 7.44 (m, 2H), 9.64 (br s, IH); MS (DCI/NH3) m/e 340 (M+H)"^. 
HCl salt white soU^ mp 80 (dec); NMR (300 MHz, DMSO-d^) 5 2.30 (s, 3H), 3.11 
(br s, 2H), 3.46 (br s, 4H), 3.60 (br s, 2H), 3,80 (s, 3H), 4.25 (br s, 2H), 6.95 (m, 5H), 7.24 
(dd, IH, J=7.4, 7.4 Hz), 7.44 (m, 2H), 10.52 (br s, 0.5H), 10.82 (br s, 0.5H); Anal, calcd for 
C20H2SN3O2-.O.9O HCl: Q 64.53; H, 7.01; N, 11.29. Found: C, 64.38; H, 6.83; N, 11.17. 

Example 2 

2-r4-(2-cvanophenvlVl-piperazinvl1-N-(3-methvlphenvl^acetaTnide 
The procedure described in Example IB was followed, substituting l-(2- 
cyanophenyl)piperazine (Chess) for l-(2-methoxyphenyl)piperazine, to provide the title 
compound (92% yield) as a colorless oil. ^H NMR (300 MHz, DMSO-de) 5 2.28 (s, 3H), 
2.73 (m, 4H), 3.21 (s, 2H), 3.23 (m, 4H), 6.88 (br d, IH, J-7.5 Hz), 7.10 (ddd, IH, J=7.5. 7.5, 
0.7 Hz), 7.19 (m, 2H), 7.44 (m, 2H), 7.61 (ddd, IH, J=7.5, 7.5, 1.7 Hz), 7.70 (dd, IH, J=7.8, 
1 .7 Hz), 9.68 (br s, IH); MS (DCLO^a) m/e 335 (M+H)**". 

Maleate salt: white solid, mp 168-170 ^C; 'H NMR (300 MHz, DMSOds) 5 2.30 (s, 3H), 
3.21 (br s, 4H), 3.37 (br s, 4 H), 3.82 (br s, 2H), 6.13 (s, 2H), 6.93 (br d, IH, J=7.4 Hz), 7.18 
(m, 3H), 7.42 (m, 2H), 7.64 (ddd, IH, J=7.5, 7.5, 1.4 Hz), 7.74 (dd, IH, J=7.8, 1.7 Hz), 10.15 
(br s, IH); Anal, calcd for C2oH22N40-1.0 C4H4O4: C, 63.99; H, 5.82; N, 12.44. Found: C, 
63.80; H, 5.80; N, 12.21. 

Example 3 

N-^3-methvlphenvl)-2-f4-f2-nv riTTitHinYr^ -l^piperazinvllacetamide 
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The procedure described in Example IB was followed, substituting l-(2- 
pyrimidinyl)piperazine (EMKA-Cheniie) for l-(2-ine11ioxyphenyl)pipera2ine, to provide the 
title compomid (70% yield) as a white solid, mp 113-1 16 "C; 'H NMR (300 MHz, DMSO- 
de) 5 2.28 (s, 3H), 2.57 (m, 4H), 3.17 (s, 2H), 3.80 (m, 4H), 6.62 (dd, IH, J=4.8, 4.8 Hz), 6.88 
(br d, IH, J=7.4 Hz), 7.18 (dd, IH, J=7.8, 7.8 Hz), 7.46 (m, 2H), 8.36 (d, 2H. J=«4.7 Hz), 9.67 
(br s, IH); MS (DCI/NH3) m/e 312 (M+H)*; Anal, calcd for C17H21NSO: C, 65.57; H, 6.80; 
N, 22.49. Found: C, 65.39; H, 6.77; N, 22.56. 

Example 4 

N-f3-methvlphenvlV2-r4-('2-pvridinvlVl-pipera ^T»Yl1acfttafn'iiie 
The procedure described in Example IB was followed, substituting l-(2- 
pyridinyl)pipera2me (Aldrich) for l-(2-mefhoxyphenyl)piperazine, to provide flie title 
compound (65% yield) as a white solid, mp 126-127 °C; 'H NMR (300 MHz, DMSO-de) 6 

2.27 (s, 3H). 2.60 (m, 4H), 3.17 (s, 2H), 3.55 (m, 4H), 6.63 (ddd, IH, J=6.7. 4.7, 0.6 Hz), 
6.82 (d, IH, J=8.8 Hz), 6.88 (br d, IH, J=7.8 Hz), 7.18 (dd, IH, J=6.7, 4.7, 0.6 Hz), 7.46 (m, 
2H), 7.52 (ddd, IH, J=8.8, 7.1, 2.0 Hz), 8.11 (m, IH), 9.67 (br s, IH); MS (DCIMHj) m/e 

3 1 1 (M+Hf ; Anal, calcd for C,gH22N40: C, 69.65; H. 7.14; N, 18.05. Found: C, 69.72; H, 
7.09; N, 18.22. 

Example 5 

2-r4-f3-cvano-2-pvridinvlVl-r)iperazinvll-N-f3-medivlphenvDacetamide 
The procedure described in Example IB was followed, substitating 2-(l- 
piperazinyl)nicotinonitrile (Chess) for l-(2-methoxyphenyl)piperazine, to provide fte title 
compound (64% yield) as a white solid, mp 99-100 "C; *H NMR (300 MHz, DMSO-d^) 5 

2.28 (s, 3H), 2.68 (m, 4H), 3.19 (s. 2H). 3.68 (m, 4H), 6.88 (br d, IH, J=7.8 Hz), 6.93 (dd, 
IH, J=7.8, 4.8 Hz), 7.18 (dd, IH, J =7.5, 7.5 Hz), 7.44 (br d, IH. J=8.2 Hz), 7.47 (br s, IH), 
8.07 (dd, IH, J=7.8, 2.0 Hz), 8.42 (dd. IH. J=5.1, 2.0 Hz), 9.68 (br s, IH); MS (DCI/NH3) 
m/e 336 (M+H)*; Anal, calcd for C19H21N5O: C, 68.04; H, 6.31; N, 20.88. Found: C, 68.19; 
H,6.36;N, 21.15. 

Example 6 

N-f3-methvlphenvlV2-r4-f2-methvlphenYl)-l-pipcrazip vnacetaniide 
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The procedure described in Example IB was fDllowed, substitating l-(2- 
me1hylphenyl)piperazine (EMKA Chemie) for l-(2-methoxyphenyl)piperazine, to provide 
the title compound (75% yield) as a white solid, mp 104-106 **C; NMR (300 MHz, 
DMSO-d6) 5 2.24 (s, 3H), 2.28 (s, 3H), 2.69 (m, 4H), 2.91 (m, 4H), 3.19 (s, 2H), 6.88 (br d, 
IH, J=7.4 Hz), 6.95 (dd, IH, J=7.1, 7.1 Hz), 7.05 (m, IH), 7.17 (m, 3H), 7.45 (m, 2H), 9.64 
(br s, IH); MS (DCI/NH3) m/e 324 (M+H)^; Anal, calcd for C20H25N3O: C, 74.27; H, 7.79; 
N, 12.99. Found: C, 74.34; H, 7.85; N, 12.91. 

Example 7 

N-f3-methvlphenvlV2>r4-r2-nitrophenvlVl-piperazinvnacetamide 
The procedure described in Example IB was followed, substituting l-(2- 
nitrophenyl)piperazine (EMKA Chemie) for 1 -(2-methoxyphenyl)piperazine, to provide the 
title compound (91% yield) as an orange oil. NMR (300 MHz, DMSO-de) 5 2.28 (s, 3H), 
2.66 (m, 4H), 3.07 (m, 4H), 3.18 (s, 2H), 6.88 (br d, IH, J=7.8 Hz), 7.13 (ddd, IH, J=8,5, 7.1, 
1.0 Hz), 7.18 (dd, IH, J=7.8, 7.8 Hz), 7.35 (dd, IH, J=8.1, 1.0 Hz), 7.45 (m, 2H), 7.59 (ddd, 
m, J=8.1, 7.1, 1.3 Hz), 7.79 (dd, IH, J-8.1, 1.7 Hz), 9.66 (br s, IH); MS (DCI/NH3) m/e 355 

maleate salt: yellow solid; mp 172-175 **C; Anal, calcd for Ci9H22N4O3*1.0 C4H4O4: C, 
58.72; H, 5.57; N, 11.91. Found: Q 58.38; H, 5.49; N, 11.64. 

Example 8 

2-|"4-f3-cvano-2-PvridinvlVl-piperazinvl1-N-f3-nitrophenvDacetamide 
2-(l-Piperazinyl)-3-pyridinecarbomtrile (640 mg, 3.40 mmol) and N, N- 
diisopropylethylamine (1.0 mL) in toluene (15 mL) at room temperature were treated with N- 
chloroacetyl-3-nitroaniline (Lancaster, 610 mg, 2.84 mmol) and the reaction was heated at 90 

for 1 8 hours. The mixture was allowed to cool to room temperature, transferred to a 
sepaxatory funnel and washed with saturated aqueous sodium bicarbonate. The organic phase 
was dried (Na2S04), filtered, and the filtrate concentrated imder reduced pressure. The 
residue was purified by flash chromatography on silica gel (elution with 85% hexanes:ethyl 
acetate) to provide 256 mg (25% yield) of the title compound as a light tan solid, mp 143- 
145 °C; ^H NMR (300 MHz, DMSO-de) 5 2.69 (m, 4H), 3.27 (s, 2H), 3.70 (m, 4H), 6.93 (dd, 
IH, J=7.4, 5.0 Hz), 7.61 (dd, IH, J=8.1, 8.1 Hz), 7.93 (br d, IH, J-8.2 Hz), 8.06 (dd. 2H. 
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J-7.8, 7.8 Hz). 8.42 (m, IH), 8.70 (br s, IH), 10.28 (br s, IH); MS (DCMSJHs) m/e 367 
(M.+Kf ; Anal, calcd for CisHigNfiOs: C. 59.01; H, 4.95; N, 22.94. Found: C. 59.31; H, 5.25; 
N, 22.66. 

Example 9 

2-f4-f3-cvano-2-Pvridinvr)-l-p ip'^gjti vl14^-r3-ftrifhiorome^ 
The procedure described in Example 8 was followed, substituting N-chloroacetyl-3- 
(trifluoromefliyl)aniline for N-chloroacetyl-3-nitioaniline, to provide the tifle compound 
(84% yield) as a yellow ofl. 'H NMR (300 MHz, DMSO-de) 5 2.69 (m, 4H). 3.25 (s. 2H^, 
3.69 (m, 4H), 6.93 (dd. IH, J=7.8, 4.7 Hz), 7.41 (br d, IH. J=7.8 Hz), 7.56 (dd, IH, J=7.8. 7.8 
Hz), 7.90 (br d, IH, J=8.4 Hz), 8.07 (dd. IH. J=7.8. 2.1 Hz), 8.15 (br s, IH), 8.42 (dd. IH, 
J=4.7, 1.7 Hz), 10.11 (br s, IH); MS (DCI/NH3) m/e 390 (M+Hf. 

maleate salt: tan soUd; mp 157-158 "C; 'H NMR (300 MHz. DMSO-dg) 5 3.07 (br s, 4H), 
3.73 (br s, 2H). 3.79 (br s, 4H). 6.15 (s, 2H), 7.00 (dd, IH, J=7.4, 4.7 Hz), 7.46 (br d, IH, 
J=7.8 Hz), 7.59 (dd, IH, J=7.8. 7.8 Hz), 7.85 (br d, IH, J=8.2 Hz), 8.13 (m, 2H), 8.45 (dd, 
IH, J=4.7. 2.0 Hz). 10.48 (br s, IH); Anal, calcd for CigHisFjNsO-l.O C4H4O4: C, 54.56; H, 
4.39; N, 13.86. Found: C, 54.30; H, 4.42; N, 13.42. 

Example 10 

N-r3-metfavlphenvn-2-f4-phenvl-l-piperaziavl')acetamide 
The procedure described in Example IB was followed, substituting 1- 
phenylpiperazine (Aldiich) for l-<2-methoxyphenyl)piperazine. to provide the title compound 
(86% yield) as a white soUd. mp 120-121 "C; 'H NMR (300 MHz, DMSO-de) 8 2.27 (s. 3H), 
2.66 (m. 4H), 3.17 (s, 2H). 3.20 (m. 4H). 6.77 (dd, IH, J=7.1, 7.1 Hz), 6.88 (br d, IH, J=7.5 
Hz). 6.94 (d, 2 H, J=7.8 Hz), 7.21 (m. 3H), 7.44 (m, 2H). 9.65 (br s, IH); MS (DCimHj) m/e 
310 (M+H)*; Anal, calcd for C19H23N3O: C, 73.76; H. 7.49; N, 13.58. Found: C, 73.73; H, 
7.50; N, 13.64; 

Example 1 1 

N-G-cvapophepvlV2-f4-('3-cvano-2-PVridinvlVl-pipera TinYl]ar.etaTnide 
The procedure described in Example 8 was followed, substituting N-chloroacetyl-3- 
cyanoaniline (Maybridge) for N-chloroacetyl-3-nitioaniline, to provide the title compound 
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(60% yield) as a colorless oil. NMR (300 MHz, DMSO-ds) 5 2.68 (m, 4H), 3.25 (s, 2H), 
3.69 (m, 4H), 6.92 (dd, IH, J=7.5, 5.1 Hz), 7.52 (m, 2H), 7.94 (m, IH), 8.07 (m, IH), 8.15 
(m, IH), 8.41 (m. IH), 10.10 (br s, IH); MS (DCI/NH3) m/e 347 (M+H)^ 
maleate salt white solid; mp 166-167 °C; 'H NMR (300 MHz, DMSO-dg) 5 3.04 (hr s, 4H), 
3.69 (br s, 2H), 3.78 (br s, 4H), 6.16 (s, 2H), 6.99 (dd, IH, J-7.5, 4.6 Hz), 7.58 (m, 2H), 7.89 
(m, IH), 8.12 (m, 2H), 8.45 (dd, IH, J=4.7, 2.0 Hz), 10.46 (br s, IH); Anal, calcd for 
Ci9Hi8N6O-1.0 C4H4O4: C, 59.73; H, 4.79; N, 18.17. Found: C, 59.73; H, 4.81; N, 18.45. 



Example 12 

N-(4-broino-3"metfavlphenvB-2-f 4-f 2-cvanophenvlV 1 -piperazinvnacetamide 

Example 12A 
2-bromo-N-C 4-bromo-3-methvlT)heT iYl)anetflTnidft 
4-BromD-3-methylaidline (10.08 g, 54.1 8 mmol) in 2N sodium hydroxide (200 mL) 
was treated with bromoacetyl chloride (5.00 mL, 60.8 mmol) as a solution in 
dichlorometfaane (200 mL) dropwise. After 15 minutes, the layers were separated. The 
organic phase was washed with IN hydrochloric acid, dried (Na2S04), filtered, and the 
filtrate concentrated under reduced pressure to provide 11. 75 g (71%) of the title compound 
as a tan solid. *H NMR (300 MHz, CDCI3) 6 2.39 (s, 3H), 4.01 (s, 2H), 7.23 (m, IH), 7.44 
(d, IH, J=2.4 Hz), 7.49 (d, IH, J=8.8 Hz), 8.07 (br s, IH); MS (DCI/NH3) m/e 306 (M+H)"". 



Example 12B 

N-(4-bromo-3-methvlphenvlV2--r4-f2-cvanophenvlVl-T)iperazinvllacetamide 
The product firom Example 12A (3.51 g, 1 1.4 mmol) and N, N-diisopropylethylamine 
(2.50 mL) in toluene (50 mL) were treated with l-(2-cyanophenyl)piperazine (Chess, 2.90 g, 
15.5 mmol) and the reaction mixture was heated at 90 **C for 1 8 hours. The mixture was 
allowed to cool to room temperature and transferred to a separator/ funnel with ethyl acetate 
and water. The organic phase was washed with saturated aqueous sodium bicarbonate, dried 
(Na2S04), filtered, and the filtrate concentrated imder reduced pressure. The residue was 
purified by flash chromatography on silica gel to provide 3.66 g (77%) of the title compound 
as a yellow solid, mp 143-145 "^C; 'H NMR (300 MHz, DMSO-de) 5 2.32 (s, 3H), 2.72 (m, 
4H), 3.22 (m, 6H), 7.10 (ddd, IH, J=7.4, 7.4, 0.6 Hz), 7.19 (d, IH, 8.1 Hz), 7.49 (m, 2H), 
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7.61 (m, IH), 7.65 (d, IH, J=2A Hz), 7.70 (dd, IH, J=7.8, 1.7 Hz), 9.82 (br s, IH); MS 
(DCIMH3) m/e 413/415 (M+H)^; Anal, calcd for C2oH2iBrN40: C, 58.12; H, 5.12; N, 15.56. 
Found: C, 58.13; H, 5.07; N, 13.54. 

Example 13 

2-r4-(2>cvanopheiivIVl-Diperazinvn-N-phenvlacetaTnide 
The procedure described in Example 12B was followed, substituting 2-K;hloro-N- 
phenylacetamide (Maybridge) for tbe product from Example 12 A, to provide tbe title 
compound (39% yield) as a yellow solid, mp 137-138 ''C; 'H NMR (300 MHz. DMSO-de) 5 
2.73 (m, 4H), 3.22 (m, 6H), 7.08 (m, 2H). 7.19 (d, IH, J=8.5 Hz), 7.30 (m, 2H), 7.63 (m, 2H), 
7.70 (dd, IH, J-7.8, 1.7 Hz), 9.76 (br s, IH); MS (DCLNH3) m/e 321 (M+H)"*; Anal, calcd 
for C19H20N4O: C, 71 .23; H, 6.29; N, 17.49. Found: C, 70,92; H, 6.34; N, 17.34. 

Example 14 

2-r4-f3-cv ano-2-DvridinvlVl-piDerazinvll-N-phenvlacetamide 
The procedure described in Example 8 was followed, substituting 2-cliloTO-N" 
phenylacetamide (Maybridge) for N-chloroacetyl-3-nitroamline to provide the title compound 
(52% yield) as a white solid, mp 1 10-1 12 °C; 'H NMR (300 MHz, DMSO-de) 5 2.68 (m, " 
4H), 3.21 (s, 2H), 3.68 (m, 4H), 6.93 (dd, IH, J-7.8, 4.7 Hz), 7.06 (dd, IH, J=7.8, 7.8 Hz), 
7.31 (dd, 2H, J=7.8, 7.8 Hz), 7.64 (dd, 2H, J=8.8, 1.4 Hz), 8.07 (dd, IH, J=7.8, 2.0 Hz), 8.42 
(dd, IH, J=4.8, 1 .7 Hz), 9.76 (br s, IH); MS (DCI/NH3) m/e 322 (M+H)""; Anal, calcd for 
C,8Hi9N50: C, 67.27; H, 5.96; N, 21.79. Found: C, 67.21; H, 5.77; N, 21.59. 

Example 15 

2-r4-f3-cvano-2-pvridinvn-l-piD erazinvl1-N-r4-fluorQp h envnacetamide J 
The procedure described in Example 8 was followed, substituting N-choroacetyl-4- 
fluoroaniline (Avocado) for N-chloroacetyl-3-nitroaniline, to provide the title compound 
(91% yield) as a white solid, mp 98-100 **C; *H NMR (300 MHz, DMSO-de) 5 2.68 (m, 4H), 
3.20 (s, 2H), 3.68 (m, 4H), 6.92 (dd, IH, J=7.5, 4.8 Hz), 7.15 (m, 2H), 7167 (m, 2H),.8.07 (dd, 
IH, J=7.8, 2.0 Hz), 8.41 (dd, IH, J=4:8, 1.7 Hz), 9.83 (br s, IH); MS (DCI/NH3) m/e 340 
(M+Hf ; Anal, calcd for CigHisFNsb: C, 63.71; H, 5.35; N, 20.64. Foundr.C, 63.57; H, 5.32; 
N, 20.79. 
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Example 16 

2-r4~f3~cvaDo-2-pvridiDvlVl'pipera2mvll-N-f3,5-dimethvlphenvnacetaniide 

Example 16A 
2~chloro-N-f 3 ,5-dimeth vlphenvnacetamide 
3,5-Diinethylaniline (Acros, 10.50 mL, 84.05 mmol) in 2N sodium hydroxide (200 
iiiL) was treated with chloroacetyl chloride (Acros, 10.00 mL, 125.7 mmol) as a solution in 
dichloromethane (200 mL) drop wise. After 18 hours, the layers were separated. The 
org^c phase was washed with IN hydrochloric acid, dried (Na2S04), filtered, and the 
filtrate concentrated imder reduced pressure to provide 15.64 g (94%) of the title compound 
as a white soUd. NMR (30.0 MHz, DMSO-d^) 5. 2.24 (s, 6H), 4.21 (s, 2H), 6.73. (s, IH), 
7.20 (s, 2H), 10.1 1 (br s, IH); MS (DCI/NH3) rn/e 198 (M+H)*. 

Example 16B 

1- iA-O -c vano-2-pvridinvlVl -pinerazinvll-N-f 3 .5-dimethVlphenvnacetamide 

. The procedure described in Example 8 was followed, substituting the product from 
Example 16A for N-chloroace1yl-3-nitroaniline to provide the title compound (63% yield) as 
a white soUd. mp 139-140 **C; NMR (300 MHz, DMSO-d^) 5 2.23 (s, 6H), 2.70 (m, 4H), 
3.18 (s, 2H), 3.68 (m, 4H), 6.70 (br s, IH), 6.93 (dd, IH, J-7.8, 4.7 Hz), 7.28 (br s, 2H), 8.07 
(dd, IH, J=7.8, 2.0 Hz), 8.42 (dd, IH, J=4.7, 2.0 Hz), 9.60 (br s, IH); MS (DCI/NH3) m/e 350 
(M+H)"^; Anal, calcd for C20H23N5O: C, 68.74; H, 6.63; N, 20.04. Found: C, 68.56; H, 6.56; 
N, 20.05. 

Example 17 

2- r4-(3-<;vano-2-pvridinvlVl-piperazinvl]-N-r2.3>dimethvlphenvnacetamide 

Example 17A 
2-chloro-N-('2,3-dimethvlphenvnacetamide . 
The procedure described in Example 16A was followed, substituting 2,3- 
dimethylaniline for 3,5-dimefhylaniline to provide the title compoimd (96% yield) as a white 
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solid. NMR (300 MHz, DMSO-dfi) 5 2.07 (s, 3H), 2.24 (s, 3H), 4.28 (s, 2H), 7.07 (m, 
3H), 9.70 (br s, IH); MS (DCI/hms) m/e 198 (M4^^ 

Example 17B 

2-r4-f3-cvano-2-i3vridinvlVl-piperaziDvlVN-f2.3-dimefcvlDhenvnacetam 
The procedxire described in Example 8 was followed, substituting the product from 
Example 17A for N-chloroacetyl-3-mtroaniline, to provide the title compound (32% yield as 
a white solid, mp 124-126 °C; *H NMR (300 MHz, DMSO-d6) 5 2.12 (s, 3H), 2.26 (s, 3H), 
2.72 (m, 4H), 3,21 (s, 2H), 3.69 (m, 4H). 6.94 (dd, IH, J=7.8, 4.8 Hz), 6.99 (br d, IH, J=7.4 
Hz), 7.07 (dd, IH, J=7.4, 7.4 Hz), 7.45 (br d, IH, J=7.8 Hz), 8.08 (dd, IH, J=7.8, 2.0 Hz), 
8.42 (dd, IH, 4.8, 2.1 Hz), 9.42 (br s, IH); MS (DCI/NH3) m/e 350 (M+Hf ; Anal, calcd for 
. C2oH23N50-0.10 H2O: C, 68.39; H, 6.66; N, 19.94.. Found: C, 68.74; H, 6.58; N, 19.56. 

Example 18 

2-f4-f3-cvano-2-pvridinvlVl-piperazinvl>N-f2'me<hvlphenvnacetamid^ 

Example 18A 
2-chloro-N-C2"metfavlphenvnacetamide 
The procedure described in Example 16A was followed, substituting 2-metihiylamline 
for 3,5Hlimethylaniline to provide the title compound (90% yield) as a white solid, 'h NMR 
(300 MHz, DMSO-d6) 5 2.20 (s, 3H), 4.30 (s, 2H), 7.16 (m, 3H), 7.38 (d, IH, J-7.8 Hz), 9.63 
(br s. IH); MS (DCI/NH3) m/e 1 84 (M+H)"*^. 

• Example 1 8B 

2-r4-(3-cvanO'-2"PvridinvlV 1 -piperazinvn-N-(2-methvlphenvl)acetamide 
The procedure described in Example 8 was followed, substituting the product from 
Example 18A for N-chloroacetyl-3-nitroaniline, to provicie the title compound (58% yield) as 
a light yeUow solid, mp 123-125 ^C; ^H NMR (300 MHz, DMSO-de) 5 2.25 (s, 3H), 2.73 (m,. 
4H), 3.22 (s, 2H), 3.69 (m, 4H), 6.94 (dd, IH, J=7.8, 4.8 Hz), 7.06 (ddd, IH, J=7.4, 7.4, 1.0 
Hz), 7.17 (d, IH, J=7.8 Hz), 7.21 (dd, IH, 8.5, 8.5 Hz), 7.75 (d, IH, J=7.8 Hz), 8.08 (dd, IH, 
J=7.8, 1.7 Hz), 8.42 (dd, IH, J=5.0, 1.7 Hz), 9.42 (br s, IH); MS (DCI/NH3) m/e 336 
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(M+H)"^; Anal, calcd for Ci9H2iN5O-0.20 H2O: C, 67.32; H. 6.36; N, 20.66. Found: C, 67.29; 
H, 6.23; N, 20,66. 

Example 19 

2-r4-f3"Cvano-2-pvridtnvlVl>pipera2invlVN-(2.5"dimethvlphenvnacetami^^ 

Example 19A 
2"ChIoro-N-f2.5-dimetlivlT3henvn acetamide 
The procedure described in Example 16A was followed, substituting 2,5- 
dimethylaniline for 3,5-dimethylaniline, to provide the title compound (89% yield) as a white 
solid. NMR (300 MHz, DMSO-de) 5 2.14 (s, 3H), 2.24 (s, 3H), 4.28 (s, 2H), 6.93 (d, IH, 
J=7.8 Hz), 7.10 (d, IH. J=7.8 Hz), 7.20 (s, IH), 9.57 (br s; IH); MS (DCI/NH3) m/e 198 
(M+H)-*-. 

Example 19B 

2-f4-f3-cvanO'2-pvridinvlVl"Piperazinvn-N-f2.5"dimetiivtehenvnacetamide 
' The procedure described in Example 8 was followed^ substituting Example 1 9A for 
N-chloroacetyl-3-mtroaniline, to provide the title compoimd (34% yield) as a white solid, mp 
106-108 **C; 'H NMR (300 MHz, DMSO-dg) 5 2.19 (s, 3H), 2.26 (s, 3H), 2.72 (m. 4H), 3.20 
(s, 2H), 3.69 (m. 4H), 6.87 (d, IH, J=7.4 Hz), 6.94 (dd, IH, J=7.5, 4.8 Hz), 7.10 (d, IH, J=7.8 
Hz), 7.59 (br s, IH), 8.08 (dd, IH, J=7.8, 2.0 Hz), 8.42.(dd, IH, J=4.7, 2.0 Hz), 9.35 (br s, 
IH); MS {DCI/NH3) m/e 350 (M+H)""; Anal, calcd for C2oH23N50»0.20 H2O: C, 68.04; H, 
6.68; N, 19.84. Found: C, 67.89; H, 6.54; N, 19.88. 

Example 20 

N-f3-chlorophenvl)-2-r4-f3-cvano-2-pvridinvl)-l-piperazinvl1acetamide 

The procedure described in Example 8 was followed, substituting 3-chloTo-N- 

(chloroacetyl)aniline (Maybridge) for N-chloroacetyl-3-mtroani line to provide the title 

compound (79% yield) as a light tan solid, mp 108-109 **€; ^H NMR (300 MHz, DMSO-de) 

S 2.68 (m, 4H), 3.23 (5, 2H), 3,69 (m, 4H), 6.93 (dd, IH, J=7.8, 4.8 Hz), 7.12 (m, IH), 7.34 

> 

(dd, IH, J=8.1, 8.1 Hz), 7.57 (m, IH), 7.86 (m, IH), 8.07 (dd, IH, j=7.8, 2.0 Hz), 8.42 (dd, 
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IH, J=4.7, 2.0 Hz), 9.96 (br s, IH); MS (DCI/NH3) m/e 356 (M+Hf; Anal, calcd for 
C18H18CIN5O: C, 60.76; H, 5.10; N, 19.68. Found: C, 60.71 ; H, 5.09; N, 19.58. . 

Example 21 

N-(3-chloro-4-fluorophenvn-2-r4-G-cvano-2-pvridinyl)-l-piperazinvl1acetamide 
The procedure described in Example 8 was followed, substituting 3-chloro-N- 
(chloroacetyl)-4-fluoroaniline (Maybridge) for N-chloroacetyl-3-nitroaniline, to provide flie 
title compound (39% yield) as a light tan solid, mp 137-140 °C; NMR (300 MHz, DMSO- 
• ds) 5 2.67 (m, 4H), 3.22 (s, 2H), 3.69 (m, 4H), 6.93 (dd, IH, J=7.5, 4.8 Hz), 7.37 (dd, IH, . 
J=9.1, 9.1 Hz), 7.61 (ddd, IH, J-9.2, 4.5, 2.8 Hz), 7.98 (dd, IH, J=7.2, 2.8 Hz), 8.07 (dd, IH, 
J=7.8, 2.0 Hz), 8.41 (dd, IH, J=4.8, 1.7 Hz), 9.98 (br s, IH); MS (DCI/NH3) m/e 374 
(M+H)*; Anal, calcd for CisHitCIFNsO: C, 57.84; H,*4.58; N, 18.73^ Found: C, 57.98; H, 
4.42; N, 18.65. 

Example 22 

2"r4-f3-cvano-2-pvridinvlVl-piperazinvll-N-f3,4.5-trimeflioxvphenvnacetannde 

Example 22A 

2-chloro-N-f3.4.5-trimethoxvphenvDacetamide 
3,4,5-Trimethoxyaniline (Aldrich, 4.06 g, 22.2 nunol) and chloroacetyl chloride (2.60 
mL, 32.7 mmol) in toluene (50 mL) were heated at 100 **C for 24 hours. The mixture was 
allowed to cool to room temperature and the volatiles were removed under reduced pressure. 
The residue was taken up in toluene and concentrated (3x) to remove traces of starting acid 
chloride and placed under high vacuum to provide 5.26 g (91%) of the title compound as a 
hght brown sohd. ^H NMR (500 MHz, DMSO-d^) 6 3.62 (s, 3H), 3.74 (s, 6H), 4.21 (s, 2H), 
6.96 (s, 2H), 10.19 (br s, Hp; MS (DCI/NH3) m/e 260 (M+H)^ 

Example 22B 

2-r4-f3-cvano-2-pvridinvlVl-pipera2invll-N-f3,4.5"trimetfaoxvphenvnacetamide 
The procedure descri}>ed in Example 8 was followed, substituting Example 22A for 
N-chloroacetyl-3-nitroamline; to provide the title compound (69% yield) as a light tan solid, 
mp 123-124 °C; 'H NMR (300 MHz, DMSO-dg) 5 2.68 (m, 4H), 3.19 (s, 2H), 3.61 (s, 3H), 
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3.69 (m, 4H), 3.74 (s, 6H), 6.93 (dd, IH, J=7.8, 4.7 Hz), 7.07 (s, 2H), 8.07 (dd, IH, J=7.4, 1.7 
Hz), 8.42 (dd, IH, J=4.8, 2. 1 Hz), 9.67 (br s, IH); MS (DCI/NH3) m/e 41 2 (M^Hf ; Anal, 
calcd for C21H25N5O: C, 61.30; H, 6.12; N, 17.02. Found: C, 61.27; H, 6.08; N, 16.95. 

Example 23 

2-r4-(3K:vano>2~pv ridinvlVl-pipeia2mvlVN-r4-fluoro>3"fMfluorom 

Example 23A 

2-chloro*N-f 4-fluoro-3 "trifluoromethvlphenvn acetamide 
The procedure described in Example 16A was followed, substituting 4-fluoro-3- 
(trifluoromethyl)amline (Acros) for 3»5-dimetiiylaniline, to provide the title compound (79% 
yield) as a white solid. 'H NMR (300 MHz, DMSO-dg) 5 4.29 (s, 2H), 7.50 (dd, IH. J=9,8, 
9.8 Hz), 7.85 (m,lH), 8.08 (dd, IH, J==6.5, 2.7 Hz), 10.64 (br s, IH). 

Example 23B 

2-r4-f3-cvano-2-pvridinvlVl-pip erazinvll-N-r4>fluoro-3-ftrifluoromethvnphen^^^ 

The procedure described in Example 8 was followed, substituting the product from 
Example 23 A for N-chloroacetyl-3-nitroaniline, to provide the title compound (47% yield) as 
a white solid, mp 120-122 ^^C; ^H NMR (300 MHz, DMSO-dg) 5 2.68 (m, 4H), 3.24 (s, 2H), 
3.69 (m, 4H), 6.93 (dd, IH, J=8.1, 5.1 Hz), 7.48 (dd, IH, J=10.2, 10.2 Hz), 7.97 (m, IH), 8.07 
(dd,. IH, J=7.1, 2.0 Hz), 8.16 (dd, IH, J=6.8, 2.7 Hz), 8.42 (dd, IH, J=4.8, 2.0 Hz), 10.1 (br s, 
IH); MS (DCI/NH3) m/e 408 (M+H)'*'; Anal, calcd for C19H17F4N5O: C, 56.02; H, 4.21; N, 
17.19. Found: C, 55.94; H, 4.14; N, 17.31. 

Example 24 

2-r 4-r3>cvano-2-pvridinv] V 1 -piperazinvlVN-rS-fluoro-S-rtrifluoromethvDphenvnacetamide • 

Example 24A 

, 2-chloro-N-(3-fluorD-5-trifluoromethvlphepvn acetamide 
The procedure described in Example 16A was followed, substituting 3-fluoro-5- 
(trifluoromethyl)aniline (Oakwood) for 3,5-dmielhylaniline, to provide the title compound 
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(79% yield) as a white soHd. NMR (300 MHz, CDCI3) 5 4.22 (s, 2H), 7.14 (m, IH), 7.49 
(br s, IH). 7.76 (ddd, IH, J=10.i, 2.0, 2.0 Hz), 8.37 (br s, IH). 

Example 24B 

2.f4-f3-cYano-2-pvridinvlV^pipera2invl1-N>-r3- fl uoro-5^rtrifluorQmethvnp 

The procedure described in Example 8 was followed, substituting the product from 
Example 24A for N-chloroacetyl-3-nitroaniline, to provide the title compound (41% yield) as 
a white solid, mp 108-1 10 °C; ^H NMR (300 MHz, DMSO-dg) 5 2.68 (ni, 4H), 3.26 (s, 2H), 
3.70 (m, 4H), 6.93 (dd, IH, J=7.8, 4.7 Hz), 7.36 (m, IH), 7.93 (m, 2H), 8.08 (dd, IH, 7.7, 2.0 
Hz), 8:42 (dd, IH, J=4.7, 2.0 Hz), 10.28 (br s, IH); MS (DCimHj) m/e 408 (M+H)""; Anal, 
calcd for Ci^i7F4N50: C, 56.02; H, 4.21; N, 17.19. Found: C, 56.17; H, 4.1 1; N, 17.43^ 

Example 25 

2-r4-f3-cyano-2-pvridinvlVl^piperazinvn-N-[2 -fluoro-5-rtrifluoro^^ 

Example 25A 

2-chloro- N«(2-fluoro-5-(trifluoromethvnphenvnace1aniide 
The procedure described in Example 22 A was followed, substituting 2-fluoro-5- 
(trifluoromethyl)aniline (Acros) for 3,4,5-trimethoxyamline, to provide the title compound • 
(66% yield) as a tan solid. ^H NMR (300 MHz, DMSO-de) 5 4.40 (s, 2H), 7.58 (m, 2H), 8.38 
(dd, IH, J=7.4, 2.0 Hz), 10.42 (br s, IH). 

Example 25B 

2-r4-r3-cvano-2-pvridinvlVl-pipera zinvn-N-r2-fluoro-5-rtrifluoromethvnphenvllacetami 
The procedure described in Example 8 was followed, substituting the product from 
Example 25A for N-chloroacetyl-3-nitroaniline to provide the title compound (61% yield) as 
a white solid, mp 130-133 *»C; 'H NMR (300 MHz, DMSO-d^) 5 2.73 (m, 4H), 3.31 (s, 2H), 
3,67 (m, 4H), 6.94 (dd, IH, J=7.8, 5.1 Hz), 7.56 (m, 2H), 8.08 (dd, IH, J=7.5, 2.1 Hz), 8.42 
(m, 2H), 9.91 (br s, IH); MS (DCI/NH3) m/e 408 (M+H)-"; Anal, calcd for C,9H,7F4N50: C, 
56.02; H, 4.21i N, 17.19. Found: C, 55.88; H, 4.14; N, 17.15. 

Example 26 
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Example 26A 

2-cMoro-N"f2-fluQro -3>trifIuQrQinethvlp henvnacetaTTiidft 
The procedure described in Example 22A was followed, substituting 2-fluoro-3- 
(trifluoromethyl)aniline (Acros) for 3,4,5-trimethoxyaniline, to provide the title compound 
(72% yield) as a white solid. NMR (300 MHz, DMSO-d^) 5 4.39 (m, 2H), 7.41 (dd, IH, 
J-8.2, 8.2 Hz), 7,57 (dd, IH, J-6.5 Hz), 8.18 (dd, IH, J=7.1 Hz), 10.37 (br s, IH). 

Example 26B 

2-r4>f3-cvano-2>pvridinvlVl-pi perazinvlVN-r2-fluoro-3-rtrifluoromethvnphenvnacetami^^ 
The procedure described in Example 8 was followed, substituting the product from 
Exarriple 26A for N-chloroacetyl-3-nitroaniline, to provide the title compound (66% yield) as 
a white solid, mp 1 1 8-121 °C; ^H NMR (300 MHz, DMSO-dg) 5 2.72 (m, 4H), 3.30 (s, 2H), 
3.68 (m, 4H), 6.94 (dd, IH, J=7.5, 4.8 Hz), 7.40 (dd, IH, J-8.1, 8.1 Hz), 7.54 (m, IH), 8.08 
(dd, IH, J=7.8, 2.0 Hz), 8.23 (dd, IH, J=8.5, 8.5 Hz), 8.42 (dd, IH, J=5.1, 2.1 Hz), 9.90 (br s, 
IH); MS (DCI/NH3) m/e 408 (M+H)*; Anal, calcd for C,9H,7F4N50: C, 56.02; H, 4.21; N, 
17.19. Found: C, 55.82; H, 4.20; N, 17.18. 

Example 27 

2-r4-f3-cvano-2-pvridinvn-l-piperazinvl1 -N-r4-fluQrQ>3-me1hvlphenvna^^ 

Example 27A 
2-chloro-N-r4-fluoro-3-metfavlphenvDac etaTniHft 
The procedure described in Exainple 16A was followed, substituting 4-£luoro-3- 
methylaniline (Lancaster) for 3,5-dimethylaniline, to provide the title compound (83% yield) 
as a white solid. *H NMR (300 MHz, DMSO-d^) 5 2.21 (d, 3H, J«2.1 Hz), 4.23 (s, 2H), 7.10 
(dd, IH, J=9.2, 9.2 Hz), 7.40 (m, IH), 7.49 (dd, IH, J=7.1, 2.4 Hz), 10.25 (br s, IH); MS 
(DCI/NH3) m/e 219 (M+NH4)"'. 

Example 27B 

2-r4-(3-cvano-2'pvridinvn-l -piperazinvlVN~r4-fluoro-3'-methvlphenvnacetamidft 
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The procedure described in Example 8 was followed, substituting the product from 
Example 27A for N^hloroacetyl-3-nitroaniline,- to provide the title compound (670/0 yield) as 
a light tan solid., mp 1 1 1-1 13 «>C; 'H NMR (300 MHz, DMSO-d<s) 5 2.21 (d, 3H. J=l .7 Hz), 
2.67 (m, 4H). 3.19 (s. 2H). 3.68 (m. 4H). 6.93 (dd, IH. J=7.6, 4.8 Hz). 7.07 '(dd,'lH, J=9 2 ' 
9.2 Hz), 7.49 (m. IH). 7.55 (m. IH), 8.07 (dd. IH. J=7.5, 2.1 Hz), 8.41 (dd, IH^ 1=4' 7 2 o' 
Hz), 9.74 (br s. IH); MS (DCI/NH3) m/e 354 (M+H)*; Anal, calcd for C.^^oFN^O: Q 64.57; 
H, 5.70; N, 19.82. Found: C. 64.34; H, 5.73; N, 19.83. - 

2-f4-(3-cYano-2-pvridinvlV]-ninerazinvr-M-p -ilnornpT..»Yi>»>'^^^^^ 

Example 28A 
2-chloro- N-f2-fluorophenvl')acetaTTnHft 
The procedure described in Example 22A was followed, substituting 2-fluoroaniline 
(Aldrich) for 3,4.5-trimethoxyaniline, to provide the title compound (88% yield) as a white 
solid. 'H NMR (300 MHz, DMSO-ds) 5 4.35 (s, 2H), 7.23 (m, 3H), 7.87 (m. IH). 10.17 (br 
s, IH); MS (DCI/NH3) m/e 188 (M+H)+. 

Example 28R 

2-f4-(3-cyano-2-PYiidinvlVl-nTPerazmv11-N-( 7 -fiuornp beny1).^^t.r^.-^^ 
The procedure described in Example 8 was followed, substituting the product from 
Example 28A forN-chloroacetyl-3-nitroaniline, to provide the title compound (42% yield) as 
awhitesolid. nip78-79°C;>HNMR(300MH2,DMSO-d6)52.71(m,4H).3.27(s,2H), ' 
3.67 (m. 4H). 6.94 (dd, IH. J=7.8, 4.8 Hz). 7.18 (m. 2H), 7.26 (m. IH). 7.98 (m, IH). 8 08 . 
(dd, IH. J=7.8, 2.0 Hz). 8.42 (dd, IH. J=5.1. 2.1 Hz). 9.65 (hr s. IH); MS (DCI/NH3) m/e 340 
(M+H)^ Anal, calcd for C.sH.gFNsO: C. 63.70; H. 5.35; N, 20.64. Found: C. 63.48" H 5 32- 
N, 20.54. ' ' . 



Example 29 

2-r4-(3-cvano-2-pvridinyn-l-mperaginvn-N-r 2 -melhoxvp 1,^n vnaceteniirifi 
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Example 29 A 
2-^hloro-N -f2-metfaoxvphenvnacetamide 
The procedure described in Example 22A was followed, substituting 2- 
methoxyaniline (Acres) for 3,4,5-trimeflioxyaniline, to provide the title compound (83% 
yield) as a brown solid. *H NMR (300 MHz, DMSO-dfi) 5 3.85 (s, 3H), 4,38 (s, 2H), 6.92 • 
(m, IH), 7.08 (m, 2H), 7.91 (d, IH, J=7.8 Hz), 9.48 (br s, IH); MS (DCI/NH3) m/e 200 
(M+H)"^. 

. Example 29B 

2-r4-r3-cvano-2-pvridinvlVl-piperazinvn-N-(2-methoxvphenvnacetamide 
The procedure described in Example 8 was followed, substituting the product from 
Example 29 A for N-chloroacetyl-3-mtroaniline, to provide the title compound (34% yield) as 
a white solid, mp 174-175 °C; ^H NMR (300 MHz, DMSO-de) 6 2.71 (m, 4H), 3.22 (s, 2H), 
3.70 (m, 4H). 3.88 (s, 3H), 6.96 (m, 2H), 7.07 (m, 2H), 8.10 (dd, IH, J==7,8, 2.1 Hz), 8.21 (d, 
IH, J=7.8 Hz), 8.44 (dd, IH, 4.7, 1.7 Hz), 9.73 (br s, IH); MS (DCimHs) m/e 352 (M+H)"*"; 
Anal, calcd for C19H21NSO2: C, 64.94; H, 6.02; N, 19.93- Found: C, 64.70; H, 5.95; N, 19.71. 

Example 30 

2-r4"f3-c vano-2-pvridmvn-l-'piperazinvl1-N-r2-nitrophenvnacetamide 

Example 30A 
2'Chloro-N-/2»nitrophenvDacetamide 
The procedure described in Example 22A was followed, substituting 2-nitroaniline 
(Aldrich) for 3,4,5-trimethoxyamline to provide the title compound (94% yield) as a yellow 
solid. ^HNMR(300MHz,DMSO-d6)5 4.38(s,2H),7.41 (ddd, IH, J=8.1 , 7.1, 1.7 Hz), 7.77 
(m, 2H), 8.03 (dd, IH, J=8.2, 1 .4 Hz), 10.68 (br s, IH); MS (DCLWH3) in/e 232 (M+NH4)^ 

Example 3QB . 

2-r4-(3- cvano-2~pvridinvlVl-piperazinvll-N-f2-nitrophenvnacetamide 
The procedure described in Example 8 was followed, substituting the product from 
Example 30A for N-chloroacetyl-3-m(roaniline, to provide the title compoimd (39% yield) as 
a yellow solid, mp 134-136 X;' ^H NMR (300 MHz, DMSO-de) 5 2.75 (m, 4H), 3.29 (s, 2H), 
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3.72 (m, 4H), 6.96 (dd, IH, J=7.8, 4.8 Hz), 7.32 (ddd, IH, J=8.5, 7.1, 1.4 Hz), 7.78 (ddd, IH, 
J=8.8, 7.4, 1.6 Hz), 8.10 (dd, IH, J=7.8, 2.1 Hz), 8.20 (dd, IH, J=8.2, 1.4 Hz), 8.44 (dd, IH, 
J=5.1, 2.0 Hz), 8.61 (dd, IH, J=8.5, 1.4 Hz), 1 1.55 (br s, IH); MS (DCUNHs) m/e 367 
(M+H)""; Anal, calcd for CigHigNeO: C, 59.01; H, 4,95; N, 22.94. Found: C, 58.87; H, 5.01; 
N, 23.08. 

Example 31 

2-|'4>f 3 ■cvano-'2-pvridinYn- 1 -piperazinylVN- r2-f trifluoromethvDphenvllacetamide 
The procedure described in Example 8 was followed, substituting N-chloroacetyl-2- 
(trifluoromethyl)aniline (Apollo) for N-chloroacetyl-3-nitroaniliiie to provide the title 
compound (47% yield) as a colorless oil. ^H NMR (300 MHz, DMSO-d^) 5 2.74 (m, 4H),- 
3.27 (s, 2H), 3.65 (m, 4H), 6.97 (dd, IH, J=7.5, 4.8 Hz), 7.36 (dd, IH, J=7.8, 7,8 Hz), 7.69 (d, 
IH, J=7.5 Hz), 7.73 (dd, IH, J=8.1, 8.1 Hz), 8.10 (dd, IH, J=8.1, 2.0 Hz), 8.21 (d, IH, J=8.5 
Hz), 8.44 (dd, IH, J=4.7, 2.3 Hz), 9.89 (br s, IH); MS (DCI/NH3) m/e 390 (M+H)"*". Maleate 
salt: white solid, mp 143-145 °C; Anal, calcd for C19H18F3N5O-I.O C4H4O4: C, 54.65; H, 
4.39; N, 13.86. Found: C, 54.61; H, 4.32; N, 13.83. 

Example 32 

N-phenvl-2-r4-f2'PvridinvlVl-piperazinvllacetamide 
N-Chloroacetylaniline (0.5 g, 2.95 mmol), l-(2-pyTidinyl)piperazine (0.72 g, 4.42 
mmol), and N, N-diisopropylethylamine (1.03 xbL, 5,9 nxmol) were combined in toluene and 
heated at reflux overnight. The mixture was allowed to cool to room temperature, filtered, 
and the filtrate concentrated under reduced pressure. The residue was purified by flash 
column chromatography on silica gel (elution with 60% ethyl acetate ihexanes) to provide 400 
mg (46% yield) of the title compound as a hygroscopic white solid. ^H NMR (300 MHz, 
CDCI3) 5 2.60 (m, 4H), 3.18 (s, 2H); 3.55 (m, 4H), 6.65 (dd, IH, J=12, 6 Hz), 6.85 (d, IH, 
; J-9 Hz), 7.05 (t, IH, J=6 Hz), 7.3 (t, 2H, J=9 Hz), 7.51 (ddd, IH, J=9, 7.5, 3 Hz) 7.68 (d, 2H, 

I J=9 Hz) 8,1 (dd, IH, J=6, 3 Hz) 9.75 (br s, IH); MS (DCI/NH3) m/e 297 (M+H)^; Anal, calcd 

for C17H20N4O: C, 68.89; H, 6.80; N, 18.90. Found: C, 68.97; H, 6.87; N, 19.01 . 

I ' ■ ' . 

i 

I Example 33 

j N-(3-methvlphenyl)-2-f 4-f 1 .3 "thiazol-2~vlV 1 -piperazinvllacetamide 

I 

I . ■ . 
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Example 33 A 
2-chloro-N-('3-methvlphenvnacetamide 
3-Methylamline (1 g, 9.3 mmol) in 2N aqueous sodium hydroxide (30 mL) was 
treated with chloroacetyl chloride (0.82 mL, 10.27 mmol) dropwise at room temperature as a 
solution in dichloromethane. After 18 hours, the reaction mixture was quenched with water 
and the layers separated. The organic phase was washed with an aqueous solution of IN HO 
and dried over MgS04, filtered and the filtrate concentrated under reduced pressure to 
provide 1.3 g (76%) of the title compound as a white solid. *H KIV1R.(300 MHz, CDCI3) 5 
2.35 (s, 3H), 4.20 (s, 2H), 7.00 (s, IH). 7.22 (m, IH), 7.35-7.45 (m, 2H), 8.15 (br s, IH); MS 
(DCI/NH3) m/e 201 (M+NH4)\ 

Example 33B 
1 "fl ,3-thiazol-2-vDpiperazine 
The procedure described in J. Med. Chem 1996, 39(7), 1431 was followed to provide 
the title compound. A mixture of 2-bromothiazole (3 g, 18.3 mmol) and piperazine (3.15 g, 
36.6 mmol) was refluxed in n-butanol for 18 hours. The reaction mixture was allowed to 
cool to room temperature and concentrated under reduced pressure. The residue was treated 
with an aqueous solution of 10% K2CO3 and extracted with ethyl acetate. The organic phase 
was dried over MgS04, filtered, and the filtrate concentrated under reduced pressure to 
provide 2.7 g (87%) of the title compound as brown oil used directly in the next step without 
furAer purification. *H NMR (300 MHz, CDCI3) 5 2.99 (m, 4H), 3.47 (m, 4H), 6.57 (d, IH, 
J=4.5 Hz), 7.20 (d, IH, J=4,5 Hz); MS (DCI/NH3) m/e 170 (M+H)"". 

Example 33C 

N-f3-methvlphenvD-2-f4-fl.3-thiazol-2-vn-l-piperazinvnacetamide 
The product from Example 33 A (0.2 g, 1 .18 mmol), the product from Example 33B 
(0.25g, 1.48 mmol) andN, N-diisopropylethylamine (0.41 mL, 2.3 mmol) were combined in 
toluene (25 mL) and heated at reflux overnight. The reaction was allowed to cool to room 
temperature, filtered, and the filtrate was concentrated under .reduced pressure. The residue • 
was purified by colmnn chromatography on silica gel (elution with 50% ethyl 
acetaterhexanes) to provide 0.08 g (22%) of the desired material as a white, solid, mp 1 51- 
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153 ^C; *H NMR (300 MHz, DMSO-de) 5 2.28 (s, 3H), 2.65 (m, 4H), 3.20 (s, 2H), 3.48 (m, 
4H), 6.85 (m, 2H), 7.18 (m, 2H), 7.48 (m, 2H), 9.65 (s, IH); MS (DCUNH3) m/e 317 
(M+H)"^; Anal calcd for C16H20N4OS: C, 60.73; H, 6.37; N, 17.71. Found: C, 60.66; H, 6.24; 
•N, 17.35. 

Example 34 

2- r4-(3 -CYano-2~pyridinvlV 1 -piperazinvll-N-f 4"methvlphenvl)acetamide 

Example 34A 
2-chloro-N-r4-metfavlphenvl)acetamide 
The procedure described in Example 33 A was followed, substituting 4-methylaniline 
for 3-methylaniline, to provide a white solid. NMR (300 MHz, CDCI3) 6 2.30 (s, 3H), 
4.20 (s, 2H), 7.15 (d, 2H, J=9 Hz), 7.41 (m, 2H), 8.15 (br s, IH); MS (DCI/NH3) m/e 201 
(M+NH4)'*". 

Example 34B 

2-r4-(3-cvano-2-pvridinvlVl-piperazinvll-N-f4"methvlphenvnacetainide 
The product from Example 34A (0.4 2.18 imnol), l-(2-cyanop>Tidinyl)piperazine 
(0.62 g, 3.3 mmol) and N, N-diisopropylethylamine (0.76 mL, 4.36 mmol) in toluene (50 
mL) were heated at reflux. After 18 hours, the reaction mixture was allowed to cool to room 
temperature, filtered, and the filtrate was concentrated under reduced pressure. The residue 
purified by column chromatography on silica gel (elution with 60% ethyl acetaterhexanes) to 
provide 0.51 g (70%) of the desired material as a yellow oil. ^H NMR (300 MHz, CDCI3) 5 
2.30 (s, 3H), 2.80 (m, 4H), 3.25 (s, 2H), 3.80 (m, 4H), 6.80 (dd, IH, J=12, 6 Hz), 7.12 (d, 2H, 
J=9 Hz), 7.48 (d, 2H, J=9 Hz), 7.80 (dd, IH, J=9, 3 Hz), 8.38 (dd, IH, J=6, 3 Hz), 9.10 (br, s, 
IH); MS (DCI/NH3) m/e 336 (M+H)"^; maleate salt: obtained as an off-white powder; mp 
156-158 °C ; Anal, calcd for C23H25N5O5-0.20 H2O: C, 60.70; H, 5.63; N, 15.39. Found: C, 
60.33; H, 5.55; N, 15.10. 

Example 35 

2-r4-(2"methoxvphenvlV 1 -piperidinvll-N-f 3-methvlphenvnacetamide 
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4-(2-Meflioxyphenyl)piperidine (200 mg, 1 mmol), the product firom Example 1 A 
(228 mg, 1 mmol) and N, N-diisopropylethylamine (0.185 mL, 1 .1 mmol) in toluene (8 mJL) 
were stirred at 60 °C for 18 hours. The reaction mixture was poured into water (30 mL) and 
extracted with ethyl acetate (30 mL). The organic layer was washed with brine (2 x 30 mL), 
dried over MgS04, filtered and the filtrate concentrated under reduced pressure. The residue 
was purified by flash chromatography on silica gel (elution with dichloromethane:methanol, 
9.5:0.5) to provide the title compound 177 mg (52.3%). NMR (300 MHz, DMSO-de) 5 
1.71 (m, 4H), 2.28 (m, 5H), 2.89 (m, IH), 2.96 (m, 2H), 3.13 (s, 2H), 3.78 (s, 3H), 6.91 (m, 
3H), 7.20 (m, 3H), 7.45 (m, 2H), 8.69 (s, IH); MS (DCI/NH3) ni/e 339 (M+H)"". Anal, calcd 
for C21H26N2O2: C, 74.52; H, 7.74; N, 8.28. Found: C, 74.23, H, 7.71 , N, 8.26. 

Example 36 

N-f3'metiivlphenvD-2-r4-f2-pvridinvlVl-piperidinvllacetamide 

Example 36A 

benzyl 4>hvdroxV"4'f2-pvridinvIVl -piperidinecarboxvlate 
2-Bromopyridine (0.470 mL, 5 mmol) in THE (20 mL) was treated with n-BuLi 1 .6M 
in hexanes (5.2 ml, 5.2 mmol) dropwise at -60 °C. After stirring at -60 "^C for 30 minutes, the 
reaction mixture and treated with benzyl 4-oxo-l-piperidinecarboxylate (1.14 g, 4.9 mmol) in 
THE (10 mL) slowly. After stirring an additional 15 minutes at -60 °C, the reaction mixture 
was quenched with a saturated aqueous solution of NH4CI, allowed to wami to room 
temperature and was extracted into dichloromethane. The organics were combined, dried on 
MgS04, filtered, and the filtrate was concentrated under reduced pressure. The residue was 
purified by flash chromatography on Silica gel (elution with hexanesrethyl acetate, 1 :1) to 
provide the title compound (400 mg, 27% yield). *H NMR (300 MHz, DMSO-de) 6 1.54 (m, 
2H), 2.05 (m, 2H), 3.25 (m, 2H), 3.95 (m, 2H), 5.1 1 (s, 2H), 5.35 (s, IH), 7.25 (m, IH), 7.35 
(m, 5H), 7.68 (m, IH), 7.79 (m. IH), 8.5 (m, IH); MS (DCI/NH3)- m/e 313 (M+H)*. 

Example 36B 

benzyl 3',6'-dihvdro-2,4'-bipvridine-l Y2'H>-carboxvlate 
The product from Example 36A (400 mg, 1.28 mmol) in fhionyl chloride (6 mL) was 
refluxed for 3 hours, allowed to cool to room teniperature, and concentrated under reduced 
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pressure. The residue was treated with ice and 40% aqueous sodium hydroxide then 
extracted into dichlorbmethane, washed with brine, dried (Na2S04), filtered, and the filtrate 
concentrated under reduced pressure to provide the title compound (332 mg). 

Example 36C 
2-(4-piperidinvnpvridine 
The product from Example 36B was treated with 10% Pd/C (250 mg) at 60 psi and 50 
^'C for 40 hours to provide the title compound (150 mg, 88% yield). MS (DCI/NH3) m/e 163 
(M+H)"". 

Example 36D 

N-f3-methvlphenvlV2-r4>(2-pvridinvlVl>piperidinvnacetamide 
The product from Example 36C (200 mg, 1 mmol), the product from Example 1 A 
(228 mg, 1 mmol) and N, N-diisopropylefhylamine (0.185 mL, 1.1 mmol) in toluene (8 mL) 
were stirred at 60 °C for 18 hours. The reaction mixture was poured into water (30 mL) and 
extracted with ethyl acetate (20 mL). The organic layer was washed with brine (2 x 30 mL), 
dried over MgS04, filtered, and the filtrate was concentrated under reduced pressure. The 
residue was purified by flash chromatography on silica gel (elution with ethyl acetateiethanbl, 
9.2:0.8) to provide the title compound (169 mg, 55%). NMR (300 MHz, DMSO-de) 5 
1.83 (m, 4H), 2.24 (m, 5H), 2.64 (m, IH), 2.98 (m, 2H), 3.12 (s, 2H), 6.88 (d, IH, 1=6 Hz), 
7.20 (m, 2H), 7.30 (d, IH, J=6 Hz),. 7.45 (d, 2H, J=6 Hz), 7.71 (m, IH), 8.51 (m, IH), 9.59 
(br s, IH); MS (DCI/NH3) m/e 310 (M+H)"*". Anal, calcd for Ci9H23N3O-0.15 H2O: C, 73.12; 

H, 7.52; N. 13.46. Found: C, 72.72, H. 7.24, N, 13.28. 

Example 37 

2~f4~r2-fluoroDhenvlV 1 -T)iperidinvn-N-(3-methvlphenvl')acetamide 
The procedure described in Example 35 was followed, substituting 4-(2- 
fluorophenyl)piperidine for 4-(2-methoxyphenyl)piperidine (89 mg, 80.9% yield), to provide 
th& title compound (89 mg, 80.9% yield). ^H NMR (300 MHz, DMSO-dg) S 1.72 (m, 2H), 

I . 85 (m, 2H), 2.29 (m, 5H), 2.51 (m,. IH), 2.80 (m, IH), 2.97 (ni, 2H), 3.12 (s, 2H), 6.88 (d, 
IH, J=6 Hz), 2.19 (m, 4H), 7.42 (m, 3H), 9.61 (br s, IH); MS PCLWH3) m/e 327 (M+H)"". 
Anal, calcd for C20H23FN2O: C, 73.59; H, 7.10; N, 8.58. Found: C, 73.49, H, 6.97. 
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Example 38 

N-r3-methvlphenvlV2-r4-(2-methvlphenvlVl~piperidinvnacetamide 
The procedure described in Example 35 was followed, substituting 4-(2- 
inethylphenyl)piperidine for 4-(2-methoxyphenyl)piperidine, to provide the title compound . 
(65 mg, 87.8% yield). NMR (300 MHz, DMSO-de) 5 1 .72 (m, 2H), 1 .79 (m, 2H), 2.29 
(m, 8H), 2.69 (m, IH), 2.97 (m, 2H). 3.12 (s, 2H), 6.88 (d, IH, J=6 Hz), 7.13 (m, 4H), 7.28 
(d, IH, J=6 Hz), 7.47 (m, 2H), 9.61 (br s, IH); MS (DCI/NH3) m/e 323 (M+H)*. Anal, calcd 
for C21H26N2O: C, 78.22; H, 8.13; N, 8.69. Found: C, 77.86, H, 8.12, N, 8.51. 

Example 39 

2-r4-63-fluorophenvlVl-piperidinvn"N'f3-methvlplienvnacetaniide 
The procedure described in Examplp 35 was followed, substituting 4-(3- 
fluorophenyl)pipeiidine for 4-(2-methoxyphenyl)piperidine to provide the title compound (68 
mg, 61.8% yield). NMR (300 MHz, DMSO-dg) 5 1 .75 (m, 4H), 2.29 (m, 5H), 2.55 (m, 
IH), 2.96 (m, 2H), 3.12 (s, 2H), 6.88 (d, IH, J=6 Hz), 7.01 (m, IH), 7.14 (m, 3H), 7.35 (ra, 
IH), 7.45 (m, 2H), 9.61 (br s, IH); MS (DCI/NH3) m/e 327 (M+H)"*". 

Example 40 

N-n-methvlphenvlV2-r4-f 6-0x0- 1 f 6H)-pvridazinvlV 1 -piperidinvll acetamide 

Example 40A 

tert-butvl 4-(6-oxo- 1 (6HVpvridazinvl)- 1 -piperidinecarboxvlate 
tert-Butyl 4-bromo-l-piperidinecaTboxylate (1.00 g, 3.78 mmol) in DMF (20 mL) was 
treated with K2CO3 (523 mg, 3.78 mmol) and 3(2H)-pyridazinone (340 mg, 3.78 mmol) and 
then heated at 45 °C for 60 hours. The reaction mixture was allowed to cool to rooxKi 
temperature, poured into water (80 mL) and extracted with ethyl acetate (80 mL), The 
organic layer was washed with brine (3 x 50 mL), dried over MgS04, filtered, and the filtrate 
concentrated under reduced pressure. The residue was purified by flash chromatography on 
silica gel (elution with hexanesiethyl acetate, 3:1) to provide the title compound (1 80 mg, 
.17% yield). *H NMR (300 MHz, DMSO-da) 5 1.41 (s, 9H), 1.66 (m, 4H), 2.91 (m, 2H), 4.05 
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(m. 2H), 4.96 (m, IH), 6.93 (dd, IH, J-1 .5, 9.0 Hz), 7.39 (dd, IH, J=3.0, 9^0 Hz), 7.95 (dd, 
IH, J=3.0, 9.0 Hz); (MS (DCI/NH3) m/e 280 (M+H)*. 



Example 4QB 
2-f4-piperidinvlV3f2H)-pY rida!^nonft 
The product from Example 40A (180 mg, 0.6 mmol) in dichloromethane (5 mL) was 
cooled to 0 "^C and ixeated with trifluoroacetic acid (TFA) (0.46 mL, 6 mmol). After stiiring 
at 0 °C for 3 hours, the reaction mixture was allowed to warm to room tenxperatuie and 
stirred an additional 3 hours. Hie reaction mixture was concentrated imder reduced pressure 
and the residue was azeotroped with toluene (2 x 30 mL) to provide the title compound as the 
TFA salt (180 mg). ^H NMR (300 MHz, DMSO-d^) 5 2.05 (m, 4H), 3.14 (m, 2H), 3.4 (m, 
2H), 5.08 (m, IH), 6.97 (dd, IH, J=1.5, 9.0 Hz), 7.43 (dd, IH, J==3.0, 9.0 Hz), 8.0 (dd, IH, • 
J-3.0, 9.0 Hz), 8.36 (br s, IH), 8.70 (br s, IH); (MS (DCI/NH3) m/e 180 (M+H)*. 

Example 40C 

N-(3-methvlphenvlV2'r4-r6-oxo-U 6H)-pvridazinYn-l -piperidinvHacetamide 
The product from Example 40B, as flie TFA salt, (80 mg, 0.27 mmol), the product 
from Example 1 A (0.062 g, 0.27 mmol), and K2CO3 (0.1 13 g, 0.81 mmol) were combined in 
toluene (8 mL) and stiired at room temperature for 18 hours. The reaction mixtuie was 
poured into water (30 mL) and extracted with ethyl acetate (20 mL). The organic layer was 
washed with brine (2 x 30mL), dried over MgS04, filtered, and the filtrate concentrated under 
reduced pressure. The residue was purified by flash chromatography using ethyl 
acetaterethanol, 9.7:0.3 to provide the title compound (89 mg, (100% yield). 'H NMR (300 
MHz, DMSO-d6) 5 1.74 (m, 2H), 2.01 (m, 2H), 2.29 (s, 3H), 2.35 (m, 2H), 3.0 (m, 2H), 3.15 
(s, 2H), 4.78 (m, IH), 6.88 (d, IH, J=7.5 Hz), 6.93 (dd, IH, J=1.5, 9.0 Hz), 7.19 (t, IH J=7.5 
Hz), 738 (dd, IH, J=3.0, 9.0 Hz), 7.43 (d, 2H, J=7.5 Hz), 7.98 (dd, IH, J=3.0, 9,0 Hz), 9.31 
(br s, IH); MS (DCI/NH3) m/e 327 (M+H)"". 

Example 41 

• N-r2.6'dimethvlphenvlV2-r4-f2-thienvlVl-piperidinvnacetamide 
4-(2-Thienyl)piperidine hydrochloride (22 mg, 0,11 mmol), 2-chloro-N-(2,6- 
dimethylphenyl)acetamide (24 mg, 0.12 mmol), and sodium carbonate (50 mg) in N,N- 
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dimethylfonnaxnide: water (2:1 , 2 mL) was shaken at ambient temperature for 18 hours. The 
resulting mixture was concentrated under reduced pressure. The residue was purified by 
preparative HPLC to provide the title compound as a trifluoroacetic acid salt (30 mg, 62% 
yield). 'H NMR (300 MHz, DMSO-dfi) 5 2.00 (m, 2H), 2.19 (s, 6H), 2.20 (m, 2H). 3.15-3.30 
(m, 3H). 3.60 (m, 2H), 4.22 (s. 2H), 6.97 (m, IH), 7.00 (m, IH). 7.16 (m, 3H), 7.40 (d, IH, 
J=3 Hz), 9.85 (br s, IH), 9.95 (s, IH); MS (ESI APCI+) m/e 329 (M+H)"*". 

Example 49. 

N-f2,5-dimethvlphenvlV2~r4-f2-tfaienvlVl-piperidiTiv11 acefetiTii^ 
The procedure described in Example 41 was followed, substituting 2-chloro-N-(2,5- 
dimefhylphenyl)acetamide for 2-chloro-N-(2,6-dimettiylphenyl)acetamide, to provide the title 
compound (35 mg, 72% yield). *H NMR (300 MHz, DMSO-de) 6 2.00 (m, 2H), 2.19 (s, 3H), 
2.20 (m, 2H), 2.25 (s, 3H), 3.18-3.30 (m, 3H), 3.60 (m, 2H), 4.20 (s, 2H), 6.97 (m, IH), 7.00 
(m, 2H), 7.18 (d, IH, J=6 Hz), 7.22 (s, IH), 7.40 (d, IH, J=3 Hz), 9.80 (br s, IH), 9.90 (s, 
IH); MS (ESI APCI+) m/e 329 (M+H)"^. 

Example 43 

N'-(2-methvlphenvlV2-f 4-(2-thienvl V 1 -piperidinyllacetamide 
The procedure described in Example 41 was followed, substituting 2-cMoro-N-(2- 
methylphenyl)acetamide for 2-chloro-N-(2,6-dimethylphenyl)acetamide, to provide the titie 
compound (30 mg, 64% yield). ^H NMR (300 MHz, DMSO-de) 5 2.00 (m, 2H), 2.20 (m, 
2H), 2.22 (s, 3H), 3.18-3.30 (m, 3H), 3.60 (m, 2H), 4.20 (s, 2H), 6.97 (m, IH), 7.00 (m, IH), 
7.18 (m, IH), 7.22 (m, IH), 7.28 (m, IH), 7.40 (m, 2H), 9.82 (br s, IH), 10.00 (s, IH); MS 
(ESI APCI+) m/e 3 15 (M+H)^ 

Example 44 

N-f3-cMoro-4-fluorophenvlV2-r4-(2-tfaienvn-l-pi per;Hin Yllacetamide 
The procedure described in Example 41 was followed, substituting 2-chloro-N-(3- 
chloro-4-fLuorophenyl)acetamide for 2-chloro-N-(2,6-dimethylphenyl) acetamide, to provide 
the titie compound (29 mg, 57% yield). 'H NMR (300 MHz, DMSO-de) 5 2.00 (m, 2H), 2.20 
(m, 2H), 3.18-3.30 (m, 3H), 3,60 (m, 2H), 4.20 (s, 2H), 6.97 (m, IH), 7.00 (m. IH), 7.42 (m, 
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3H), 7.95 (d, IH, J-3 Hz), 9.90 (br s, IH), 10.75 (br s, IH); MS (ESI APCI+) m/e 353 
(M+H)*. 



Example 45 

N-(4-bromophenvn-2-r4-f 2-pvridiTivl)-1 - piDeridiTiv1> of.taTT,jH.> . 
The product from Example 36C (hydrochloride, 20 mg, 0.10 mmol), N-(4- 
bromophcnyl)-2-chloroacetamide (27 mg. 0.1 1 mmol), and sodium caibonate (50 mg) in 
DMF: water (2:1, 2 mL) was shaken at ambient temperature for 18 hours. The resulting 
mixture was decanted and concentrated under reduced pressure. The residue was puiifiedby 
preparative HPLC to provide the title compound as a trifluoroacetic acid salt (34 mg, 70.9% 
yield). 'H NMR (500 MHz. DMSO-d*) 5 2.10 (m, 4H). 3.02 (m. IH). 3.26 (m. 2H). 3.62 (m. 
2H), 4.21 (s, 2H), 7.28 (m, 2H). 7.56 (m, 4H). 7.82 (t. IH. J=6 Hz), 8.26 (d, IH. J=6 Hz), 
9.90 (br s, IH), 10.20 (br s, IH); MS (ESI APCI+) m/e 373 (M - H)*. 

Example 46 

N-(2,6-dimethvlphenvn-2-f4-/^2-n v ridinvn-1-piperidinvl1 acf;tamiH<. 
The procedure described in Example 45 was followed, substituting 2-chloro-N-(2.6- 
dime1hylphenyl)acetamide forN-(4-bromophenyl)-2-chloroacetamide. to provide the title 
compound (3 1 mg, 70.3% yield). "H NMR (500 MHz, DMSO-dg) 5 2. 1 0 (m, 4H), 2. 1 8 (^, 
^ 6H). 3.02 (m, IH). 3.31 (m, 2H). 3.62 (m. 2H). 4.25 (s, 2H), 7.12 (m. 3H). 7.32 (t. IH. J=4 
Hz), 7.28 (d, IH, J=6 Hz), 7.82 (t. IH, J=6 Hz), 8.66 (d, IH, J=4 Hz), 9.90 (br s, IH). 9.98 (s. 
IH); MS (ESI APCI+) m/e 324 (M+H)*. 

" Example 47 

N-(2-nitrophenvlV2-r4-r2: pvridinvn-l-p i peridiiivnacftfaT,.iH^ 
The procedure described in Example 45 was followed, substituting 2-chloiD-N-(2- 
nitrophenyl)acetamide for N-(4-bromophenyI>2-chloroacetamide, to provide the title 
compound (43 mg, 90% yield), 'h NlvIR C500 MHz. DMSO-dg) 5 2.10 (m. 4H), 3.02 (m. 
IH). 3.31 (m. 2H). 3.62 (m, 2H). 4.25 (s, 2H), 7.22 (m, 2H). 7.45 (t, IH, J-4 Hz), 7.65 (m, 
IH), 7.80 (m, 2H), 8.01 (d, IH. 3=6 Hz). 8.58 (d, IH, J=4 Hz), 10.00 (brs. IH). 1 1.02 (s, 
IH); MS (ESI APCI+) m/e 341 (M+H)*. 
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Example 48 . ' 

3-nitropheTivlV2-r4-r2-pvridinvlVl -uiperidinvnacetaimde 
The procedure described in Example 45 was followed, substituting 2-cWoro-N-(3- 
nitrophenyl)acetainide for N-(4-bromophenyl)-2-chloroacetamide, to provide the title 
compound (25 mg, 55% yield). ^HNMR (500 MHz, DMSO-^ifi) 5 2.10 (m, 4H), 3.02 (m, 
IH), 3131 (m, 2H), 3.62 (m, 2H), 4.25 (s, 2H), 7.38 (m, 2H), 7.70 (t, IH, J=6 Hz). 7.82 (t, IH. 
J=4 Hz), 7.92 (d, IH, J=6 Hz), 9.02 (d, IH, J=4 Hz), 8.58 (d, IH, 3=4 Hz), 8.65 (s, IH), 10.00 
(br s, IH), 1 1.12 (s, IH); MS (ESI APCI+) m/e 341 (M+H)*. 

Example 49 

N-f 2.4-difluorophenvlV2-r4-(2-pvridinvlV 1 -piperidinvllacetamide 
The procedure described in Example 45 was followed, substituting 2-chloro-N-(2,4- 
difluorophenyl)acetamide for N-(4-bromophenyl)-2-chloToacetamide, to provide the title 
compound (26 mg, 59% yield). ^H NMR (500 MHz, DMSO-de) 6 2.08 (m, 4H), 3.02 (m, 
IH), 3.31 (m, 2H), 3.62 (m, 2H), 4.20 (s, 2H), 7.15 (m, IH), 7.28 (m, 3H), 7.82 (m, 2H), 8.58 
(d, IH, J=4 Hz), 9.92 (br s, IH), 10.52 (s, IH); MS (ESI APCI+) m/e 332 (M+H)"". 

Example 50 

N-(2.5-dimetfavlphenvlV2"r4"f2-pvridinylVl-piperidinvl]acetamide 
The procedure described in Example 45 was followed, substituting 2-cbloro-N-(2,5- 
dimethylphenyl)acetamide forN-(4-bromophenyl)-2-chloroacetamide, to provide the title 
compound (12.2 mg, 28% yield). *HNMR (500 MHz, DMSO-de) 8 2.10 (m, 4H), 2.18 (s, 
3H), 2.28 (s, 3H),.3.05 (m, IH), 3.31 (m, 2H), 3.65 (m, 2H), 4.25 (s, 2H), 6.98 (d, IH, J=6 
Hz), 7.15 (d, IH, J=6 Hz), 7.22 (s, IH), 7.38 (m, 2H), 7.82 (t, IH, J=4 Hz), 8.58 (d, IH, J-4 
Hz), 9.90 (br s, IH), 9.98 (s, IH); MS (ESI APCI+) m/e 324 (M+H)^. 

Example 51 

N-f2-metfavlphenvlV2-r4-(2-pvridinvn-l-piperidiiivllacetamide 
The procedure described in Example 45 was followed, substituting 2-chloro^N-(2- 
methylphenyl)acetamide for N-(4-bromophenyl)-2-chloroacetamide, to.provide the title 
compound (16 mg, 37% yield). 'H NMR (500 MHz, DMSO-de) 5 2.10 (m, 4H), 2.12 (s, 3H), 
3.05 (m, IH), 3.28 (m, 2H), 3.65 (m, 2H),.4.22 (s, 2H), 7.10 (m, 3H), 7.42 (m, 3H), 7.85 (t, 

142 



Page: 143 



wo 03/099266 PCTAJS03/15868 
IH, J=4 Hz), 8.58 (d, IH, J=4 Hz), 9.90 (br s, IH), 9.98 (s, IH); MS (ESI APCI+) m/e 310 
(M+H)**-. . 



Example 52 

N-f4~methvlT)henvlV2->r 4-f2>DvridiTiYlVl-pip eriHi nvnacetamide 
The procedure described in Example 45 was followed, substituting 2-chloro-N-(4- 
methylphenyl) acetamide for N-(4-bromophenyl)-2-chloroacetaTnide, to provide the title ' 
compound (29 mg, 68% yield). ^H NMR (500 MHz, DMSO-dg) 8 2.10 (m, 4H), 2.32 (s, 3H), 
3.05 (m, IH), 3.28 (m, 2H), 3.65 (m, 2H), 4.22 (s, 2H), 7.18 (d, 2H, J=6 Hz), 7.38 (t, IH. J=4 
Hz), 7.42 (d, IH, J=4 Hz), 7.50 (d, 2H, J=6 Hz), 7.85 (t, IH, J=4 Hz), 8.58 (d, IH, J=4 Hz), 
9.90 (br s, IH), 10.55 (s, IH); MS (ESI APCI+) m/e 310 (M+H)"". 

Example 53 

2-r4-(2-pvridinvlVl-piperidinvlV N-r3«ftrifluorDmethvDphenvnacetamide 
The procedure described in Example 45 was followed, substituting 2-chloro-N-(3- 
trifluromethylphenyl)acetamide forN-(4-bromophenyl)-2-chlQroacetamide, to provide the 
title compound (34 mg, 71% yield). 'H NMR (500 MHz, DMSO-de) 5 2.05 (m, 4H), 2.95 
(m, IH), 3.28 (m, 2H), 3.65 (m, 2H), 4.12 (s, 2H), 7.22 (t, IH, J==4 Hz), 7.35 (d, IH, J=4 Hz), 
7.42 (d, IH, J=4 Hz). 7.60 (t, IH, J=4 Hz), 7.75 (t, IH, J=4 Hz), 7.85 (d, IH, J=4 Hz), 8.12 (s, 
IH). 8.52 (d, IH, J«4 Hz), 9.95 (br s, IH), 10.75 (br s, IH); MS (ESI APCI+) m/e 364 
(M+H)*. 

Example 54 

ethyl 4-f f r4>(2-pvridipvn>l -pioeriainvnacetvllamino^benzoatB 
The procedure described in Example 45 was followed, substituting ethyl 4- 
[(chloroacetyl)amino]benzoate for N-(4-bromophenyl).2-chloroacetamide, to provide the title 
compound (30 mg, 62% yield). ^H NMR (500 MHz, DMSO-dfi) 5 1.28 (t, 3H, J=4 Hz), 1.98 
(m, 6H), 2.41 (m, 2H), 2.72 (m, IH), 3.01 (m, 2H), 3.20 (s, 2H), 4.28 (dd. 2H, J=4, 4 Hz), 
7.22 (t, IH, J=3 Hz), 7.30 (d, IH, J=4 Hz), 7.78 (m, 3H), 7.95 (d, 2H, J=3 Hz),-8.55 (s, IH), 
9.90 (br s, IH), 10.55 (br s, IH); MS (ESI APCI4-) m/e 368 (M-HH)^ 

Example 55 
143 . 
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N-f3K;hloro-4-methvlphenvTV7-r4-(2-rivridWn -l-DmeridiWlan^.h^^^ 
The procedure described in Example 45 was foHowed, substituting 2-chloio-N-(3- 
chloro-4-methylphenyl)acetaimde forN-(4-bromopheiiyl)-2-chloroacetamide. to provide the 
title compound (33 mg. 72% yield). *H NMR (500 MHz, DMSO-dg) 5 2.02 (m, 5H), 2.28 (s, 
3H), 2.91 (m, IH), 3.28 (m, 3H), 4.02 (a. 2H), 7.22 (t, IH, J=4 Hz). 7.35 (d. IH. Jf=4 Hz). 
7.45 (d. IH. J=4 Hz). 7.75 (t. 2H. J-4 Hz). 7.80 (a. IH). 8.52 (d. IH. J=4 Hz), 9.95 (br a. IH). 
1 0.75 (br s. IH); MS (ESI APCI+) m/e 344 (M+H)*. 

Example 56 

N-(2-cvanopheDvn-2-r4-f2 -pvridinvn-1-piperidinvl1 anefAiniHR 
The procedure described in Example 45 was followed, substituting 2-chloro-N-(2- 
cyanophenyl)acetamide for N-(4-bromophenyl)-2-chloroacetamide. to provide the tifle 
compound (27 mg, 63% yield). 'H NMR (500 MHz, DMSO-dg) 5 2.02 (m, 4H). 2.91 (m. 
IH). 3.28 (m, 2H), 3.65 (m. 2H), 4.22 (s, 2H). 7.22-7.45 (m, 3H). 7.75-7.85 (m, 4H), 8.52 (m, 
IH), 9.95 (br s, IH), 10.85 (br s, IH); MS (ESI APCI+) m/e 321 (M+H)^ 

Example 57 

N-(3-chlorophenvn-2-r 4-r2-pvridinvn-l-piDeridinv1-l arRtam,-H,. 
The procedure described in Example 45 was followed, substituting 2-chIoro-N-(3- 
chlorophenyl)acetamide for N-(4-bromophenyl)-2-chloroacetamide, to provide die title 
compound (1 6 mg, 36% yield). 'H NMR (500 MHz, DMSO-de) 5 2.05 (m, 4H), 2.98 (m, 
3H). 3.65 (m. 2H), 4.02 (s, 2H). 7.22 (t, IH, J=4 Hz). 7.35 (d, IH. j=4 Hz). 7.42 (d, IH. J=^ 
Hz). 7.60 (t. IH. J=4 Hz), 7.75 (t, IH, J=4 Hz), 7.85 (d. IH. J=4 Hz). 8.12 (s, IH), 8.52 (d, 
IH. J=4 Hz). 9.95 (br s. IH), 10.75 (br s. IH); MS (ESI APCI+) m/e 330 (M+H)+. 

Example 58 

2-r4-(3-cvano-2-pvridinvn-l-pineriHiiivl]- N-f3-niethvlphenv]->acetamir^« 

Example 58A 

benzyl 4-(rftrifluoromethvnsuIfonvnoyv^-^ rt-dihvdrn-1 r7,m-pvridinecarboxvlate 
The title compound was prepared according to the procedure described in J. Org. 
Chem. 1998, 63. 8320. Benzyl 4-oxo-l-piperidinecarboxylate (0.5 g. 2.1 mmol) and N- 
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phenytrifluoromeftianesulfoiiiinide (1.15 g, 3.2 mmol) in tetrahydrofuran (10 mL) at -78 °C 
was treated with lithium hexamelhyldisilazide (2.14 mL, 2.1 mmol). After 4 hours at -78 X 
the mixture was quenched with water and extracted with a large excess of diethyl ether (3x). 
The ethereal layers were combined, dried over sodium sulfate, filtered, and the filtrate 
concentrated under reduced pressure. The residue was chromatographed on flash silica gel 
(20% ethyl acetaterhexanes) to provide the title compound (0.471 g, 60% yield). 'H NMR 
(300 MHz, CDCI3) 5 2.47 (m, 2H), 3.72 (m, 2H), 4.13 (m, 2H), 5.16 (s, 2H). 5.78 (br m, IH), 
7.36 (m, 5H); MS (ESI) m/e 366 (M+H)\ 

Example 58B 

benzyl 4~f4>4.5.5-tetra methvl-L3.2-dioxaborolan-2-vlV3.6-dihvdrQ-1 r2H)- 

pvridinecarboxvlate 

The title compound was prepared according to the procedure described in Tetrahedron 
Lett 2000, 41 3705. Bis(pinacolato)diborane (338 mg, 1.33 mmol), potassium acetate (356 
mg, 3.63 mmol), [l,r-bis(diphenylphosphino)fefrocene]dichloropalladium(II) (PdClzdppf; 
30 mg, 0.04 mmol), and 1,1 '-bis(diphenylphosphino)ferrocene (20 mg, 0.04 mmol) were 
combined and treated with the product from Example 58A (440 mg, 1.21 mmol) in degassed 
1 ,4-dioxane (7 mL). The reaction mixture was heated at 80 °C for 16 hours, allowed to cool 
to 23 diluted with water, and extracted with dichloromethane (3x). The dichlorometiiane 
extracts were combined, dried over sodium sulfate, filtered, and the filtrate concentrated 
under reduced pressure. The residue was chromatographed on flash silica gel (20% ethyl 
acetaterhexanes) to provide the title compound (323 mg, 78% yield). "H NMR (300 MHz, 
CDCI3) 6 1.25 (s, 12H), 2.24 (m, 2H), 3.52 (dd, 2H, J-5.7. 5.7 Hz). 4.03 (dd, 2H, J-3, 6 Hz), 
5.14 (s. 2H), 6.46 (farm, IH), 7.32 (m, 5H); MS (ESI) m/e 344 (M+H)"". 

Example 58C 

benzyl 3-C Yano>3\6'-dihv d ro-2,4 '-bipvridme..lY2*HVcarbQxvIate 4.4.5,5-tetramethvl-L3.2- 

dioxaborolan~2-ol complex 
The product from Example 58B (200 mg, 0.58 mmol), potassium carbonate (241 mg, 
1.75 mmol), PdC^dppf (29 mg, 0.035 mmol), and 2-chloro-3-cyanopyridine (85 mg, 0.61 
mmol) were combined in degassed N, N-dimethylformamide (4 mL). The reaction mixture 
was heated at 80 °C for 16 hours, allowed to cool to 23 ""C, diluted with water, 
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dichloromethane, and the layers separated. The aqueous phase was extracted with 
dichloromethane (2x). All the dichloromethane phases were combined, dried over sodium 
sulfate, filtered, and the filtrate concentrated under reduced pressure. The residue was 
chromatogiaphed on flash silica gel (50% ethyl acetaterhexanes) to provide flie title 
compound sufficiently pure to cany on in further reactions (323 mg, 78% yield). *H NMR 
(300 MHz, CDCI3) 5 1.13 (s, 12H), 2.74 (br s, 2H), 3.75 (dd, 2H, J=6 Hz), 4.26 (m, 2H), 5.19 
(s, 2H), 6.57 (br m, IH), 7.32 (m, 6H), 7.98 (dd, IH, J=L8,.7.8 Hz), 8.76 (dd, IH, J=1.8, 4.5 
Hz); MS (ESI) m/e 320 (M+H)^. 

Example 58D 
2-f4-piperidinvnmcotinomtrile 
A steady stream of H2 was bubbled through a stirred solution of the product from 
Example 58C (70 mg, 0. 15 mmol), Pd/C (5 mg), and ethanol (2 mL) at 23 for 24 hours. * 
The H2 bubbling was stopped and N2 was bubbled through for a few minutes. The reaction 
mixture was passed through Celite and the filtrate cojacentrated under reduced pressure to 
provide the title compound suiB5ciently pure to carry into further reactions (30 mg). MS 
(ESI) m/e 188 (M+H)^ 

Example 58E 

2-r4-f3-cvano-2~Pvridi nvlVl-piperidinvn-N-r3-methvlphenvnacetamide . 
The product from Example 58D, the product from Example 1 A (37 mg, 0. 16 rnmol), 
N, N-diisopropylethylamine (3 1 mg, 0.24 mmol), and toluene (3 mL) were combined and 
heated at 60 °C. After 16 hours, the mixture was allowed to cool to 23 °C and concentrated 
under reduced pressure. The residue was purified by thin layer chromatography (7% ethyl 
acetaterhexanes) to provide the title compound (9 mg, 17% yield). ^H NMR (400 MHz, 
DMSO^) 5 1.79 (br d, 2H, J-12 Hz), 2.02 (m, 2H), 2.27 (s, 3H), 2.32 (m, 2H), 3.04 (m. 
3H), 3.16 (s, 2H), 6.88 (bd, IH, J=8 Hz), 7.18 (dd, IH, J=7.2, 7.2 Hz), 7.45 (m, 3H), 8.26 (dd, 
IH, J=l, 2 Hz), 8.82 (dd, IH, J=l, 4.4 Hz), 9.58 (s, IH); MS (APCI/ESI) m/e 335 (M+H)\ 

Example 59 • . 
N-f3-methvlphenvlV2-r4- phenvl-3.6^dihvdro-l(2HVpvridiny l)acetaTniHe 
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The procedure described in Example 35 was followed, substituting 4-phenyl-l, 2,3,6- 
tetrahydropyridine hydrochlodde for 4-(2-methoxyphenyl)piperidine, to provide the title 
compound (180 mg, 39% yield).. 'H NMR (300 MHz, DMSO-de) 5 2.27 (s, 3H). 2.55 (m, 
2H), 2.78 (t, 2H, J=6 Hz), 3.26 (m, 4H). 6.18 (m, IH). 6.88 (m. IH). 7.17 (t. IH, J=7.5 Hz), 
7.25 (m, IH), 7.35 (m, 2H), 7.45 (m, 4H), 9.64 (s, IH); MS (DOyNHs) m/e 307 (M+H)*. 
Anal, calcd for C2oH22N20-6.10 H2O: C, 77.94; H, 7.26; N, 9.09. Found: C, 77.72, H, 7.28, 
N, 9.03, 

Example 60 

.2-r3\6'-dihvdro-2.4'-biDvrid in-lY2'm-vn-N-f3-methvlphenvnacetamiH« 
The procedure described in Example 35 was followed, substituting 1 ',2',3',6*- 
tetrahydro-2,4*-bipyridine hydrochloride (Saari, W. S.; et al. J. Med. Chem. 1984, 27, 1 182) 
for 4-(2-melhoxyphenyl)piperidirie, to provide the title compound (210 mg. 53.8% yield). 'H 
NMR (300 MHz, DMSO-de) 5 2.27 (s, 3H), 2.65 (m, 2H), 2.78 (t, 2H, J=6 Hz), 3.25 (s, 2H), 
3.30 (m, 2H), 6.71 (m, IH), 6.88 (m, IH). 7.18 (t, IH, J=7.5 Hz), 7.23 (m. IH), 7.45 (m. 2H), 
7.55 (d, IH, J=9 Hz), 7.75 (m, IH), 8.53 (m, IH), 9.64 (br s, IH); MS (DCI/NH3) m/e 308 
(M+H)*. Anal, calcd for C,9H2,N3O-0.30 H2O: C, 72.96; H, 6.96; N, 13.43. Found: 72.73. 
H, 6.57, N, 13.47. 

Example 61 

2-f3'.6'-dihvdro-2.4'-bipvridin-l Y2'H>-vlVN-f2.6-dimelhvlphenvnacetaiT.iHft 
l',2'.3',6'-Tetrahydro-2,4'-bipyridine hydrochloride (22 mg. 0.1 1 mmol), 2-chlbro-N- 
(2,6-dimetiiy^)henyl)acetamide (24 mg. 0.12 mmol). apd sodium carbonate (50 mg) in 
DMFrwater (2:1. 2 mL) were combined and shaken at ambient tenqjoatuie for 18 hours. The 
mixture was concentrated under reduced pressure. The residue was purified by prq>arative 
HPLC to provide the title compound as a trifluoroacetic acid salt (43 mg, 90% yield). 'H 
NMR (300 MHz, DMSO-ds) 5 2.20 (s, 6H), 2.96 (br s, 2H), 3.43-3.63 (m. 2H). 4.03-4.20 (m, 
2H), 4.39 (s, 2H), 6.72 (br s, IH), 7.12 (m. 3H), 7.38 (m, IH), 7.62 (d, IH, J=6 Hz), 7.82 (m, 
IH), 8.59 (m, IH), 10.00 (m. IH). 10.40 (brs, IH); MS (ESI APCH-) m/e 322 (M+H)*. 

Example 62 

2-(3'.6'-dihvdro-2.4'-bipvri din-lY2'm-vlVN-r2-nitrQph envnacftfaniiflft 
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The procedure described in Example 61 was followed, substituting 2-chloro-N-(2- 
nitrophenyl)acetaniide for 2-cWoro-N-(2,6-dimefliylphenyI)acetainide, to provide the title 
compound (27 mg, 54% yield). 'H NMR (300 MHz, DMSO-dg) 5 2.93 (br s. 2H), 3 .40-3.70 
(m, 2H). 4.00-4.20 (m, 2H), 4.38 (s. 2H). 6.75 (br s. IH). 7.38 (m, IH), 7.48 (t, IH. J=6 Hz). 
7.62 (m. 2H). 7.80 (t, IH, J=6 Hz), 7.88 (t, IH. J=6 Hz), 8.03 (m, IH). 8.60 (br s, IH). 10.44 
(br s, IH), 10.98 (br s, IH); MS (ESI APCI+) m/e 339 (M+H)*. 

Example 63 

2-(3\6'-dihydro-^2,4'-bipvridin-lY2'HVvlVTSr -r3-Tiitrnp h.^Y r>acetaniide 
The procedure described in Example 61 was followed, substituting 2-cUoro-N-(3- 
nitrophenyl)acetamide for 2-chloro-N-(2,6-dimefhylphenyl)acetamide, to provide the titile 
compound (48 mg, 97% yield). 'H NMR (300 MHz, DMSO-de) 5 2.96 (br s. 2H), 3.45-3.75 
(m. 2H). 4.05-4.20 (m. 2H), 4:38 (s, 2H), 6.75 (br s, IH), 7.38 (m, IH), 7.66 (m, 2H), 7.89 
(m, 2H), 8.00 (d, IH, J=6 Hz), 8.60 (ra, IH), 8.63 (br s, IH), 10.45 (br s, IH), 11.08 (br s, 
IH); MS (ESI APCI+) in/e 339 (M+H)*. 

Example 64 

2-(3'.6'-dihvdro-2.4'-biDv ridin-lY2'HWn-N-f4-fluoropbenvl1acetamiHR 
The procedure described in Example 6 1 was followed, substituting 2-chloro-N-(4- 
fluorophenyl)acetamide.for'2-chloro-N-(2,6-dimethylphenyl)acetamide, to provide the title 
compound (40 mg, 86% yield), 'h NMR (300 MHz, DMSO-de) 5 2.96 (br s. 2H), 3.45-3.75 
(m, 2H). 4.00-4.20 (m, 2H), 4.35 (s, 2H). 6.72 (br s, IH), 7.22 (t, 2H. J=7 Hz). 7.38 (m. IH), 
7.63 (m, 3H), 7.82 (m, IH), 8.60 (m'. IH). 10.38 (br s. IH). 10.62 (br s. IH); MS (ESI 
APCI+) m/e 312 (M+H)*. 

. . Example 65 

. N-f2,4-difluoTOphenvlV2-f3\6^dihvdrQ-2 .4'-binvriHm-1Y2'm-vlW.ftfaTn,H>. 
The procedure described in Example 61 was foUovt^d, substituting 2-ch]oro-N-(2,4- 
difluorophenyl)acetamide for 2-chloro-N-(2,6-dimeaiylphCTiyl)acetamide. to provide the tiUe 
compound (45 mg, 92% yield), 'h NMR (300 MHz, DMSO-ds) 6 2.95 (br s, 2H), 3.45-3.70 
(m, 2H). 4.00-4.20 (m, 2H), 4.35 (s, 2H). 6.74 (br s, II9, 7.18 (t. IH, J=7 Hz), 7.36 (m, 2H). 
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7.63 (m, IH), 7.85 (m, 2H), 8.60 (m, IH), 10.40 (br s, IH), 10.45 (br s, IH); MS (ESI 
APCI+) m/e 330 (M+H)*. 



Example 66 

2-f3\6'-dihvdro-2.4'-bipvridin-lY2mvl VN-^.5-^iTnethvlphemvl> r.Rte 
The proceduie described in Example 61 was followed, substituting 2-cWoro-N-C2,5- 
dimeftylphenyl)acetamide for 2-chloro-N-(2,6-dimefliylphenyl)acetamide, to provide flie title 
compound (28 mg, 59% yield), 'h NMR (300 MHz, DMSO-ds) 5 2.20 (s, 3H), 2.25 (s. 3H), 
2.95 (br s, 2H). 3.45-3.70 (m, 2H). 4.00-4.20 (m, 2H), 4.35 (s, 2H), 6.74 (br s, IH), 7.00 (d, 
IH. J=7 Hz). 7.18 (d, IH, J=7 Hz), 7.22 (s. IH), 7J8 (m, IH), 7.63 (d, IH, J=7 Hz), 7.82 (m, 
IH), 8.60 (m, IH), 9.92 (br s, IH), 10.35 (br s, IH); MS (ESI APCI+) m/e 322 (M+H)*. 

Example 67 

2-f3'.6'-dih vdro-2.4'-bipvridin-l'f2'H')-vn-N-<'2-methvlphenvnacetamide 
The procedure described in Example 61 was followed, substituting 2-chloro-N-{2- 
methylphenyl)acetamide for 2-chloro-N-(2,6-dimethylphenyl)acetamide, to provide the title 
compound (30 mg, 65% yield). 'H NMR (300 MHz, DMSO-de) 5 2.25 (s, 3H), 2.95 (br s, 
2H), 3.45-3.70 (m, 2H), 4.00-4.20 (m, 2H), 4.35 (s, 2H). 6.75 (br s, IH). 7.18 (m,lH), 7.22 
(m, IH), 7.28 (m, IH), 7.38 (m, IH). 7.43 (d. IH. J=7 Hz), 7.63 (d, IH, J=7 Hz), 7.82 (m, 
IH), 8.60 (m, IH), 9.96 (brs, IH), 10.35 (brs, IH); MS (ESI APC1+) m/e 308 (M+H)^ 

Example 68 

N-cvclohexvl-2-f3'.6'-di hvdro-2.4'-bipvridin-lY2'm-vnacgtamiriB 
The procedure described in Example 61 was followed, substituting 2-chloro-N- 
cyclohexylacetamide for 2-chloro-N-(2,6-dimethylphenyl)acetamide, to provide the tifle 
compound (20 mg. 44% yield). 'H NMR (300 MHz, DMSO-dfi) 5 1.10-1.35 (m, 5H), 1.60- 
1 .80 (m. 5H). 2.95 (br s, 2H), 3.45-3.70 (m. 3H). 4.00-4.20 (m, 2H); 4.35 (s, 2H), 6,68 (br s, 
IH). 7.38 (m. IH). 7.63 (d, IH. J=7 Hz). 7.82 (m. IH), 8.42 (d, IH, J=7 Hz), 8.60 (m. IH), 
10.25 (br s, IH); MS (ESI APCI+) m/e 300 (M+H)*. 

Example 70 

2-f3'.6'-dihvdro-2.4'-bipvridin-lY2'H)- vn-N-f4-methvlphenvnacetamide 
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The procedure described in Example 61 was followed, substituting 2-chloro-N-(4- 
methylphenyl)acetaniide for 2-chlcro-N-(2,6-dimefhylphenyl)acetamide, to provide the title 
compound (26 mg, 56% yield). 'H NMR (300 MHz, DMSO-dfi) 5 2.24 (s, 3H), 2.95 (br s. 
2H), 3.45-3.70 (m. 2H), 4.00-4.20 (m, 2H). 4.35 (s, 2H), 6.74 (br s. IH), 7.19 (d, 2H, J=7 
Hz). 7.38 (m, IH), 7.49 (d. 2H. J=7 Hz). 7.63 (d. IH. J=7 Hz). 7.82 (m. IH), 8.60 (m, IH). 
10.35 (br s, IH), 10.45 (br s. IH); MS (ESI APa+) m/e 308 (M+H)*. 

Example 71 

2-f3\6 '-dihvdro-?.,4'-bipviidiD-lY2'm-vlVN-r3-ftrinuoromethvl'hihCTv1-| flr.fttamtrii. 
The procedure described in Example 61 was followed, substituting 2-chloro-N-[3- 
(trifluoromethyl)phenyl]acetamide for 2-chloro-N-(2,6-dimethylphenyl) acetamide, to 
provide the title compound (47 mg, 90% yield). 'H NMR (300 MHz. DMSO-de) 5 2.95 (br s, 
2H), 3.45-3.70 (m, 2H), 4.00^.20 (m. 2H), 4.35 (s, 2H). 6.74 (br s, IH), 7.38 (m, IH), 7.49 
(d. IH, J=6 Hz), 7.63 (m, 2H), 7.79 (d, IH, J=6 Hz), 7.82 (m, IH), 8.08 (s. IH). 8.60 (m. IH), 
10.45 (br s, IH), 10.98 (br s, IH); MS (ESI APCI+) m/e 362 (M-KKQ*. 

Example 72 

ethyl 4-rf3'.6'-dihvdro-2.4' -bipvridin-l 'r2'm-vlacetvnamino1benznate 
The procedure described in Example 61 was followed, substituting ethyl 4- 
[(chloroacetyOaminoJbenzoate for 2-chloro-N-(2,6-dimethylphenyl)acetamide, to provide the- 
title compound (51 mg, 97% yield). 'H NMR (300 MHz, DMSO-ds) 6 1.35 (t, 3H. 3=7 Hz), 
2.95 (br s, 2H). 3.45-3.70 (m, 2H), 4.00-4.20 (m. 2H). 4.22 (q, 2H, J=7 Hz), 4.36 (s, 2H), 
6.74 (br s. IH), 7.38 (m, IH), 7.62 (d, IH, J=6 Hz), 7.74 (d, 2H. J=8 Hz), 7.82 (m, IH), 7.98 
(d. 2H. J=8 Hz), 8.60 (m, IH), 10.40 (br s, IH), 10.92 (br s, IH); MS (ESI APCI+) m/e 366 
(M+H)"^. 

Example 73 

N-r2-chJoro- 5-(trifluo ro m ethv np he ^v l^-2-('3^6'-dihvd^o-2■4^-binvridin-l^r2'H^-vnacetamide 
The procedure described in Example 61 was followed, substituting 2-chloro-N-[2- 

ch]oro-5-(trifluoromethyl)phenyl]acetamidefor2-chJoro-N-(2,6-dimethylphenyl)acetamide. 
to provide the titie.compound (1 8 mg, 32% yield). 'H NMR (300 MHz, DMSO-d<s) S 2.95 
(br s, 2H), 3.45-3.70 (m. 2H), 4.00-4.20 (m, 2H), 4.35 (s, 2H), 6.73 (br s. IH). 7.38 (m. IH), 
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7.63 (m, 2H). 7.82 (m. 2H), 8.22 (s, IH), 8.60 (m, IH), 10.40 (br s. IH), 10.50 (br s. IH); MS 
(ESI APCI+) m/e 396 (M+H)*. 

Example 74 

N-<3-cMoro-4-metfaYlphenvlV2-f3\6'KiAvdro-2.4'-hi p vridiii-lY2'H^-v n^^^ 
The procedure described in Example 61 was followed, substituting 2-cMoro-N-(3- 
chloro-4-methylphenyl)acetamide for 2-chloro-N-(2,6-dimethylphenyl)acetanride, to provide 
the title compound (44 mg, 88% yield), 'h NMR (300 MHz, DMSO-ds) 5 2.28 (s, 3H), 2.95 
(br s, 2H), 3.45-3.75 (m. 2H). 4.00-4.20 (m, 2H), 4.30 (s. 2H). 6.73 (br s, IH). 7.38 (m. 3H), 
7.63 (d, 1 H. J=6 Hz). 7.80 (s. IH), 7.83 (m, IH). 8.60 (m. IH), 10.38 (br s, IH), 10.63 (br s.' 
IH); MS (ESI APCI+) m/e 342 (M+H)*. 

Example 75 

.N-f2-cYanophenvl)-2-f3'.6'-dihvdro-2.4'- biDvridiTi-1Y?T D-vl'>acefaniiHp 
The procedure described in Example 61 was followed, substituting 2-chloro-N-(2- 
cyanophenyl)acetamide for 2-chloro-N-(2,6-dimethylphenyl)acetamide. to provide the title 
compound (46 mg, 97% yield). 'H NMR (300 MHz, DMSO-dg) 5 2.95 (br s, 2H), 3.45-3.75 
(m, 2H), 4.00-4.20 (m, 2H). 4.40 (s, TH), 6.75 (br s, IH), 7.38 (m. IH). 7.42 (t, IH, J=6 Hz), 
7.63 (m. 2H). 7.78 (m. IH). 7.83 (m, IH), 7.88 (m, IH). 8.60 (m, IH). 10.42 (br s, IH), 10.93 
(br s, IH); MS (ESI APCI+) m/e 3 1 9 (M+H)*. 

Example 76 

N-f3-chlorophenvn-2-f3'.6'-dihvdm-2.4' -bipvridiii-1 Y^ 'HVvlWetamiHp 
The procedure described in Example 61 was followed, substituting 2-chloio-N-<3- 
chlorophenyl)acetamide for 2-chloro:N-(2,6-dmiethylphenyl)acetamide, to provide the title 
compound (42 mg, 86% yield), 'h NMR (300 MHz, DMSO-de) 5 2.95 (br s, 2H),-3.45-3.75 
(m. 2H). 4.00-4.20 (m. 2H), 4.34 (s, 2H), 6.75 (br s. IH). 7.20 (d. IH. 3=6 Hz). 738 (m. IH), 
7.42 (m. 2H), 7.63 (d. IH, J=6 Hz). 7.80 (s. IH). 7.83 (m, 1 H). 8.60 (m. IH), 10.40 (br s, 
IH). 10.80 (br 8, IH); MS (ESI APCI+) m/e 328 (M+H)^ 

Example 77 

N-f3-chloro-4-fliiorophenvn-2-(3'.6'-dihvdro-2.4'- bipvridiTi-lY2'H)-vnace<aTT.irfft 
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The procedure described in Example 61 was followed, substituting 2-chloro-N-{3. 
chloro-4-fluorophenyl)acetainide for 2-chloro-N-(2,6-dimethylphenyl)acetamide, to provide 
the title compound (43 mg, 85% yield). NMR (300 MHz, DMSO-de) 5 2.95 (br s, 2H), 
3.45-3.75 (ra, 2H), 4,00-4.20 (m, 2H). 4.38 (s, 2H), 6.73 (br s, IH), 7.38 (m, IH), 7.43 (m, 
2H), 7.63 (d, IH, J=6 Hz). 7.83 (m, IH), 7.92 (d, IH, J=5Hz), 8.60 (m, IH), 10.38 (br s, IH), 
10.83 (br s, IH); MS (ESI APCI+) m/e 346 (M+H)\ 

Example 78 

2-(3\6'-dihydro->2,4'-bipvridin-lY2'm-vlVN44-^t rifluorometbnxvlphenv^ 
. The procedure described in Example 61 was followed, substituting 2-cMoro-N-[4- 
(trifluoromethoxy)phenyl]acetamide for 2-chloro-N-(2,6-dimethylphenyl) acetamide, to 
provide the title compound (44 mg, 81% yield). *H NMR (300 MHz, DMSO-de) 6 2.95 (br s, 
2H), 3.45-3.75 (m, 2H), 4.00-4.20 (m, 2H), 4.35 (s, 2H), 6.73 (br s, IH), 7.38 (m, IH), 7.41 
(d, 2H, J=7 Hz), 7.63 (d, IH, J=6 Hz), 7.73 (d, 2H, J=7 Hz), 7,84 (m, IH), 8.60 (m, IH), 
10.40 (br s, IH), 10.80 (br s, IH); MS (ESI APCI+) in/e 378 (M+H)"". 

Example 79 

2-f3\ 6'-dihydro-2,4'-bipvridin-lT2TO-vlVN-r2-rtrifluQroihethvl^^ 
The procedure described in Example 61 was followed, substituting 2-chloro-N-[2- 
(trifluoTomethyl)phenyl]acetamide 2-chloro.N-(2,6-dime1hylphenyl)acetamide, to provide the 
title compound (41 mg, 78% yield). *H NMR (30O MHz, DMSO-de) 5 2.95 (br s, 2H), 3.45- 
3.75 (m, 2H), 4.00-4.20 (m, 2H), 4.35 (s, 2H), 6.73 (br s, IH), 7.38 (m, IH), 7.50-7.70 (m, 
3H), 7.80-7.90 (m, 3H), 8.60 (m, IH), 10.40 (s, IH), 10.43 (br s, IH); MS (ESI APCI+) m/e 
362 (M+H)^ 

Example 80 

N-(4-chlorophenvlV2-f 3\6'-dihvdrQ-2,4*-bipvridin-l 'r2'm-vnacctamide 
• The procedure described in Example 61 was followed, substituting 2-chloro-N-(4- 
chlorophenyl)acetamide for 2-chloro-N-(2,6-dimethylphenyl)acetamide, to provide the title 
compound (39 mg, 80% yield), 'h NMR (300 MHz, DMSO-ds) 5 2.95 (br s, 2H), 3.45-3.75 
(m, 2H), 4.00-4.20 (m, 2H), 4.30 (s, 2H), 6.73 (br s, IH), 7.38 (m, IH), 7.44 (d, 2H, J=7 Hz), 
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7.63 (m. 3H), 7.83 (m, IH), 8.60 (m, IH), 10.40 (br s, IH), 10.63 (s, IH); MS (ESI APCI+) 
m/e 328 (M+H)* 



Example 81 

N-a.3-dichlorophenvlV2-f3\6'-^lihvd ro-2.4^bipvridin-lY2Tn-vnanfth.Tn^H>. 
The procedure described in Example 61 was followed, substituting 2-cliloio-N-(2,3- 
dicHon^henyOacetamide for 2-chloro-N-(2,6-dimethylphenyl)acetaniide, to provide flie title 
compound (37 mg, 70% yield), 'h NMR (300 MHz, DMSO-de) 5 2.95 (br s, 2H), 3.45-3.75 
(m. 2H), 4.00-4.20 (m, 2H), 4.40 (s, 2H), 6.73 (br s, IH), 7.38 (m. IH). 7.42 (t. IH. J=7 Hz). 
7.58 (d, IH. J=7 Hz), 7.64 (d. IH, J=7 Hz). 7.72 (d, IH, J=7 Hz), 7.83 (m, IH), 8.60 (m, IH), 
10.40 (s. IH). 10.43 (br s. IH); MS (ESI APCIf) m/e 363 (M+H)^ 

Example 82 

N-(3.5-dichlororihenvn -2-G'.6'-dihvdro-2.4'-bipvridin-l'f2'H)-vnacetamide 
The procedure described in Example 6 1 was followed, substituting 2-chloro-N-(3,5- 
dichloropheny])acetaniide for 2-cWoro-N-(2,6-dimethylphenyl)acetamide, to provide the title 
compound (31 mg, 59% yield), 'h NMR (300 MHz, DMSO-dg) 5 2.95 (br s, 2H), 3.45-3.75 
(m, 2H), 4.00-4.20 (m, 2H). 4.34 (s, 2H), 6.73 (br s. IH). 7.38 (m. IH), 7.40 (s. IH). 7.63 (m, 
3H), 7.83 (m, IH). 8.60 (m. IH), 10.40 (br s, IH), 10.90 (s, IH); MS (ESI APCI+) m/e 363 
(M+H)\ 

Example 83 

2-f3^6'-dihvd^o-2■4'-bipvridin-1Y2^^VvlVN-r4 -fl^o^o-2-meth viphenvlWfalT^irff. 
The procedure described in Example 61.was followed, substituting 2-chloro-N-(4- 
fluoro-2-methylphenyl)acetamide for 2-chloro-N-(2,6-dimethylphenyl)acetamide, to provide 
the title compound (34 mg, 70% yield), 'h NMR (300 MHz, DMSO-de) 5 2.20 (s, 3H), 2.96 
(br s, 2H), 3.43-3.63 (m, 2H), 4.03-4.20 (m, 2H). 4.39 (s, 2H), 6.72 (br s, IH), 7.10 (m, 2H), 
7.38 (m, IH), 7.43 (m. IH), 7.64 (d, IH, J=7 Hz), 7.84 (m, IH), 8.60 (m, IH), 10.00 (m, IH). 
10.40 (br s, IH); MS (ESI APa+) in/e 326 (M+H)^ 

Example 84 

N-(4-fluorophenvlV-2- r4-<"2-pvridinvl')-l-DiperidinvnacefamiriP. 
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The procedure described in Example 45 was followed, substituting 2-chloro-N-(4- 
fluorophenyl)acetainide forN-(4-bromophenyl)-2-chioroacetamide, to provide the tifle 
compound (57.5 mg, 59% yield). NMR (500 MHz, DMSOde) 5 2.15 (m, 4H), 3.01 (m, 
IH), 3.26 (m, 2H), 3.65 (m, 2H), 4.18 (s, 2H), 7.22 (m, 2H), 7.35 (m, 2H), 7.58 (m. 2H), 7.82 
(m, IH), 8.60 (m, IH), 9.95 (br s, IH), 10.65 (br s, IH); MS (ESI APCI4-) m/e 3 14 (M+Hf. 

Example 85 

N~(3,5>dichlorophenvlV2-r4-f2>pvrid invlVl-mp eridinvl1ac^^ 
The procedure described in Example 45 was followed, substituting 2-chloro-N-(4- 
fluorophenyl)acetamide for N-(4-bromophenyl)-2-chIoroacetanride, to provide the title 
compound (18.5 mg, 39% yield). NMR (500 MHz, DMSO-d^) 5 1 .85 (m, .2H), 1.95 (m, 
2H), 2.25 (m, 2H), 2.68 (m, IH), 2.95 (m, 2H), 3.20 (s, 2H), 7.20 (m, IH), 7.30 (m, 2H), 7.75 
(m. 2H), 7.82 (s. 2H), 8.52 (s, IH), 10.05 (br s, IH); MS (ESI APCI+) m/e 365 (M+H)-". 

Example 86 

N-f2,3~dichlorophenv n-2-r4-(2>pvridinvlVl-piperidinvnacetamide 
The procedure described in Example 45 was followed, substituting 2-chloro-N-(2,3- 
dichlorophenyl)acetamide forN-(4-bromophenyl)-2-chloroacetamide, to provide the title 
compound (18 nig, 38% yield). ^H NMR (500 MHz, DMSO-dg) 5 1.90 (m, 4H), 2.42 (m, 
2H), 2.75 (m, IH), 3.05 (m, 2H), 3.28 (s, 2H), 7.22 (t, IH, J=3 Hz), 7.30 (d, IH, J=3 Hz), 
7.42 (m, 3H), 7.75 (t, IH, J=3 Hz), 8.25 (s, IH), 8.50 (s, IH), 10.18 (br s, IH); MS (ESI 
APCI+) m/e 365 (M+H)"*". 

Example 87 

2-r4-r2-pvridinvlVl-piperidinvn-N-f2-ftrifluQr6methvnphenvnacetamide 
The procedure described in Example 45 was followed, substituting 2-chloro-N-[2-. 
(trifluoromethyl)phenyl]acetamide for N-(4-bromophenyl).2-cldoroacetamide, to provide the 
title compound (22 mg, 46% yield). ^H NMR (500 MHz, DMSO-d6) 5 1.85 (m, 4H), 2.41 
(m, 2H), 2.72 (m, IH), 3.01 (m, 2H), 3.20 (s, 2H), 7.22 (t, IH, J=3 Hz), 7.30 (d, IH, J=3 Hz), 
7.38 (m, IH), 7.72 (m, 4H), 8.25 (br s, IH), 8.50 (s, IH), 9.98 (br s, IH); MS (ESI APCI+) 
m/e364(M+H)^ 
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Example 88 

^T-(3-c^o^o-4-fl^o^onhenv^V?.-^4-^2-p vririin Y lVllpmeririim.l ^acetatn 
The procedure described in Example 45 was followed, substituting 2-chloro-N-(3- 
chIoro-4-fluorophenyl)acetainide for N-(4-bromophenyl)-2-chloroacctamide. to provide the 
title compound (19 mg. 43% yield), 'h NMR (500 MHz, DMSO-dfi) 5 1.95 (m, 4H), 2.41 
(m. 2H), 2.72 (m. IH), 3.01 (m, 2H). 3.20 (s. 2H). 7.25 (t, IH. J=3 Hz), 7.30 (d, IH. J=3 Hz). 
7.40 (t. IH, J=3 Hz), 7.55 (s, IH). 7.75 (t. IH, J=3 Hz), 7.95 (t, IH, J=3 Hz), 8.45 (s, IH). 
9.90 (br s. IH). 10.35 (br s. IH); MS (ESI APa+) m/e 348 (M+H)^ 

Example 89 

2-r4-(2-pvridinvl)-l-pineridinvn-N-r 4 -('trifluoroTnethoxv^phenvnacetaTnide 
The procedure described in Example 45 was followed, substituting 2-chloro-N-[4- 
(trifluoromethoxy)phenyl]acetamide for N-(4-bromophenyl)-2-chloroacetamide, to provide 
the title compound (21 mg, 43% yield), 'h NMR (500 MHz, DMSO-dg) 6 1.91 (m, 4H), 2.41 
(m, 2H), 2.65 (m, IH), 3.05 (m, 2H). 3.20 (s. 2H). 7.12 (m, IH), 7.25 (m, 3H), 7.85 (m. 4H). 
8.50 (s, 1 H). 9.90 (br s, 1 H); MS (ESI APCI+) m/e 3 80 (M+H)*. 

Example 90 

N-<:vclohexvl-2-f3^4\SVg-telTalivdro-2'H-r7 4'1h iDvridii.vl-1'-vnacetamide 
The procedure described in Example 45 was followed, substituting 2-chloro-N- 
cyclohexylacetamide for N-(4-bromophenyl)-2-chloroacetamide, to provide fte title 
compound (49 mg, 53% yield), 'h NMR (500 MHz, DMSO-dfi) 5 1 .10-1 .35 (m. 6H), 1 .55 
(m, IH), 1.70 (m, 2H), 1.79 (m, 2H), 2.08 (m, 4H), 2.98 (m. IH), 3.18 (m, 2H). 3.68 (m, 2H), 
3.88 (s, 2H), 7.38 (m, 2H), 7.82 (t, IH, J=4 Hz), 8.45 (d, IH, J=4 Hz), 8.58 (d. IH, J=3 Hz), ' 
9.70 (br s, IH); MS (ESI APCI+) m/e 302 (M+H)*. 

Example 91 

N-(r4-(2-cvanophenvn-l-piperazinv nmeflivn-3-methvlhen7 aT,^iH,. 

Example 91 A 
rf3-methv lbenzovl'>amino1methvl acetate 
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N-(3-Methylben2oyl)glycme (10 g, 5 1 .7 mmol), lead tetraacetate (25.25 g, 56.94 
mmol), and copper (H) acetate monohydrate (0.94 g, 5.17 mmol) were combined in toluene 
and heated at reflux overnight. The reaction mixture was to cool to room temperature, 
filtered through Celite and the fithate concentrated under reduced pressure. The residue was 
purified by flash column chromatography on silica gel (elution with 25% ethyl 
acetate/hexanes) to provide the title compound (7.95 g, 74% yield). 'H NMR (300 MHz, 
CDCI3) 5 2.10 (s. 3H). 2.40 (s, 3H). 5.45 (d, 2H, J=9 Hz), 7.35 (m. 2H), 7.55 (m. IH), 7.62 (s. 
IH); MS (DCI/NH3) m/e 208 (M+H)*. 

Example 9 IB ' 

■ N-f4-(2-Cvanophenvl')piperazin-l -vl metbvn-3-me thvl ben7aTnirii» 
The product &om Example 91A (4.00 g, 19.2 mmol). l-(2-cyanophenyl)pipera2ine 
(3.6 g, 1 9.2 mmol). and triethylamine (5.3 ml, 38.4 mmol) were combined in acetonitrile (100 
mL) and stirred overnight room temperature. The reaction mixture was concentrated under 
reduced pressure and the residue was purified by flash column chromatography on silica gel 
(ehition with ethyl acetate) to provide the title conqraund as a colorless oil (2.85 g, 44% 
yield). 'H NMR (300 MHz, CDQa) 6 2.40 (s. 3H), 2.90 (m. 4H). 3.25 (m, 4H). 4.45 (d, 2H. 
J=6 Hz), 6.66 (br s, IH), 7.0 (m. 2H), 7.35 (m, 2H), 7.48 (m, IH). 7.55 (m, 2H), 7.58 (s. IH); 
MS (DCI/NH3) m/e 335 (M+H)*. maleate sah: mp 131-133 °C; Anal, calcd for 
C24H26N4O5-0.30 H2O: C. 63.23; H, 5.88; N, 12.29. Found: C, 63.04; H, 5.74; N, 12.05. 

Example 92 

3-methyl-N-fr4-r2-pvrimidinvn-l -pipera2invllmetiivnben?am^ Hft 

The procedure described in Example 91 B was followed, substituting l-(2- 
pyrimidinyOpiperazine for l-(2-cyanophenyl)pipeTazine, to provide the title compound as a 
colorless oil. 'H NMR (300 MHz, CDCI3) 5 2.40 (s, 3H), 2.75 (m, 4H), 3.88 (m. 4H), 4.44 
(d, 2H, J=6 Hz). 6.50 (t, IH. J=4.5 Hz). 6.7 (br s, IH),. 7.32 (d, 2H, J=6 Hz), 7.55 (m. IH), 
7.65 (s. IH), 8.30 (d, 2H, J=6 Hz); MS (DCI/NH3) m/e 3 12 (M+H)*. 
maleate salt Obtained as white powder (0.31 g); mp 163-165 '^C; Anal, calcd for 
C21H25N5O5: C. 59.01; H, 5.90; N, 16.38. Found: C. 59.05; H, 5.93; N, 16.31. 

Example 93 ' 
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3-methvl-N-ir4-f2-pvri dinvlVl-piper aTiTiYi1wTi»«hvhTv>Ti?ami^ 
The procedure described in Example 91B was followed, substituting l-(2- 
pyiidinyl)piperazine for l-(2-cyanophenyl)piperazine, to provide the title compound as an 
off-white residue. 'H NMR (300 MHz, CDCI3) 5 2.40 (s, 3H). 2.75 (m, 4H), 3.60 (m, 4H). 
4.40 (d, 2H, J=6 Hz), 6.58 (br s. IH), 6.65 (m, 2H), 7.32 (d, 2H, J=6 Hz),' 7.40-7.55 (m, 2H), 
7.55 (s, IH), 8.2 (m, IH); MS (DCI/NH3) m/e 31 1 (M+H)*; maleate salt: Off-white soHd; mp 
141-143 "C; Anal, calcd for C22H26N4O5: C, 61.96; H, 6.15; N, 13.14. Found: C, 61.78; H, 
6.08; N, 13.09. ' ' 

. Example 94 

3-methvl-N-rr4-phen vl- 1 -piperazjnvnmethvnbenzamide 
The procedure described in Example 9 IB was followed, substituting 
1-phenylpiperazine for l-(2-cyanpphenyl)piperazine, to provide the title compound as a 
colorless oil. 'h NMR (300 MHz, CDQa) 5 2.40 (s. 3H), 2.82 (m, 4H). 3.21 (m, 4H), 4.44 
(d, 2H, J=6 Hz), 6.60 (br s, IH), 6.82-6.95 (m. 3H). 7.20 (m, 2H). 7.35 (d, 2H, J=6 Hz), 7.58 
(m, IH) 7.63 (s, IH); MS (DCimHj) m/e 310 (M+H)*; maleate salt: Obtained as off-white 
powder; mp 145-147 °C; Anal, calcd for C23H27N3O5: C, 64.93; H, 6.40; N, 9.88. Found: C, 
64.83; H, 6.38; N, 9.89. : ' 

Example 95 

N-{r4-(2-metfaoxvphenvn-l-piperazinvl lme1hvn-3-Tnethvlbeii?aniiH>. 

Example 95A 
rf3-chloroben zovl')amino1methvl aeetetft 
The procedure described in Example 91 A was followed, substituting N-(3- 
chlorobenzoyl)glycine for N-(3-mefliylbenzoyl)glycine, to provide the title conq)ound. 

Example 9SB 

N- {f4-f2-methoxvphenvn-l-pipera2invnmethvn-3-meflivlben7:atTnrift 
The procedure described in Example 91B was followed, substituting flie product from 
Example 95A for the product from Example 91 A and substituting 1 -(2- 
methoxyphenyl)piperazine for l-(2-cyanophenyl)piperazine, to provide the title compound 
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(1.95g); 'HNMR(300MH2,CDCl3)5 2.90(m.4H),3J5(m,4H),3.^^ 
2H, J=6 Hz), 6.55 (br s, IH), 6.84 (d, IH, J=7,5 Hz), 6.9-7.15 (m, 3H,), 7.40 (t, IH, J=7.5 
Hz), 7.5 (m, IH), 7.68 (m, IH) 7.8 (t, IH, J=3 Hz); MS (DCI/NH3) m/e 360 (M+H)^; maleate 
salt: brown powder, mp 139-142 ^'C; Anal, calcd for C23H26CIN3O6: C, 57.61; H, 5.55; N, 
8.76. Found: C, 57.26; H, 5.65; N, 8.69. 

Example 96 

W"{r4-a-cYanophenyn-l.pinerazinvllmeth v n-2.>metfavlh^^ 

Example 96A 
. rr2'meth vlbeii2ovnammolmethvl acetate 
The procedure described in Example 91 A was followed, substituting N-(2- 
methylbenzoyl)glycine for N-(3-methylben2oyl)glycine, to provide the title compound.. 

Example 96B 

N- ( r4-f 2-c vanophenv lV 1 -piperazinvllmethvl ) ~2-metfay l ben2amide 
The procedure described in Example 91B was followed, substituting the product from 
Example 96A for the product from Example 91 A to provide the title compound as an off- 
white powder. 'H NMR (300 MHz, CDCI3) 5 2.50 (s, 3H), 2.90 (t, 4H, J=6 Hz), 3.25 (t, 4H, 
J=6 Hz), 4.45 (d, 2H, J=6 Hz), 6.18 (br s, IH), 7.0 (m, 2H), 7.20-7.60 (m, 6H); MS 
(DCI/NH3) m/e 335 (M+H)"^; maleate salt Yellow powder, mp 62-64 °C; Anal, calcd for 
C24H26N4O5-0.20 H2O: C, 63.48; H, 5.86; N, 12.34. Found: C, 63.19; H, 5.77; N, 1 L97. 

405145 Example 97 
N-fr4-f2-cvanophenvlVl-piperazi nvnmetbvl>- 4>methvlheTi9aTinHf> 

Example 97A 
, rf4-methv lbenzovl)amipo]methvl acetate 
The procedure described in Example 91 A was followed, substituting N-(4- 
methylbenzoyl)glycine for N-(3-methylbenzoyI)glycine, to provide the title compound. 

Eyam pTft QTR . 
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N-<r4-(2-CYanophenvn-]-Diperazinv11 methvn-4-me tTivlhRTit7raTn4H,. 
The procedure described in Example 91B was foUowed, substituting the product fiom 
Example 97A for Ihe product from Example 91A to provide the title compound as a colorless 
oil. 'H NMR (300 MHz, CDCI3) 6 2.45 (s. 3H). 2.9 (t, 4H. J=6 Hz). 3.25 (t, 4H, J=6 Hz), 
4.45 (d. 2H. J=6 Hz), 6.60 (br s, IH), 7.0 (m, 2H), 7.25 (m, 2H), 7.45-7.60 (m, 2H), 7.7 (d, 
2H, J=9 Hz); MS (DCI/NH3) m/e 335 (M+H)*; maleate ^t: Brown powder; Anal, calcd for 
C24H26N4O5: C, 63.99; H. 5.82; N, 12.44. Found: C, 63.71; H, 5.78; N, 12.18. 

Example 98 

N-|r4-(3-cvano-2-pvridinvlVl-DiDera7mv nmethvll-3-m e1hvTh«ni^n,iHp. 
The procedure described in Example 9 IB was followed, substituting 1 -(2- 
cyanopyridinyOpiperazine for l-(2-cyanophenyl)piperazine to provide Ihe title compound as 
a brown oil.. 'H NMR (300 MHz, CHCI3) 5 2.40 (s, 3H), 2.80 (t, 4H, J=6 Hz), 3.75 (t, 4H. 
J=6 Hz), 4.40 (d, 2H, J=6 Hz). 6.55 (br s, IH), 6.75 (dd, IH. J=12, 6 Hz), 7.32 (d, 2 H, J=6 
Hz), 7.52-7.65 (m, 2H), 7.75 (dd, IH, J=7.5, 3 Hz), 8.33 (dd, IH, J=6, 3 Hz); MS (DCI/NH3) 
m/e 336 (M+H)*; maleate salt: Pale yeUow powder, mp 128-130 "C; Anal, calcd for 
CzsHzsNjOsrC, 61.19; H, 5.58; N, 15.51. Found: C, 61.46; H, 5.57; N. 15.57. 

Example 99 

N-fr4-f3-cvanophenvn-l-piDera2invl lmeflivn-3-m ethvlhftn7amiVlf; 
The procedure described in Example 91B was followed, substituting l-(3- 
cyanophenyl)piperazine for l-(2-cyanophenyl)piperazine to provide the title compound as a 
glassy solid. "H NMR (300 MHz. CDCI3) 6 2.40 (s, 3H). 2.80 (t, 4H. J=6 Hz), 3.25 (t, 4H, 
J=6 Hz). 4.40 (d. 2H, J=6 Hz), 6.50 (br s. IH). 7.1 (m. 3H), 7.35 (m. 3H). 7.55-7.70 (m. 2H); 
MS (DCI/NH3) m/e 335 (M+H)+; maleate salt Off-white powder, mp 59-61 "C; Anal, calcd 
for C24H26N4O3: C, 63.99; H, 5.82; N, 12.44. Found: C, 63.76; U, 5.75; N, 12.17. 

N-ir4-f3-cvanophenv n-l-piperazinvnmethvn-2-methvlbftn7ami-H« 
The procedure described in Example 91B was followed, substituting the product from 
Example 96A for the product from Example 91 A and substituting 1 -(3- 
cyanophenyl)piperazine for l-(2-cyanophenyl)piperazine to provide the title compound. 'H 
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NMR (300 MHz, CDCI3) 6 2.48 (s, 3H), 2.85 (t, 4H, J=6 Hz), 3.25 (t, 4H, J=6 Hz), 4.4 (d, 
2H, J=6 Hz), 6.18 (br s, IH), 7.10 (m, 3H), 7.22 (m, 2H), 7.30-7.45 (m, 3H); MS (DCI/NH3) 
m/e 335 (M+H)**"; maleate salt: Off-white powder; mp 156-159 °C; Anal, calcd for 
C24H26N4O5: C, 63.99; H, 5.82; N, 12.44. Found: C, 63.79; H, 5.67; N, 12.29. 

N-{r4-f3-cvano-2-pvridiDvlVl-pipeTa zinvnmeftvl> beny^^ 

Example lOlA 
fbeDZovlamino^methvl acetate 
The procedure described in Example 91A was followed, substituting N- 
(beiizoyl)glycine for N-(3-methylbenzoyl)glycine, to provide the title coraqpound. 

Example 10 IB 

N- { r4-r3-cvano-2-pvridinv] V 1 -piperazinvl1 methyl|beTi!7a mide 
The procedure described in Example 9 IB was followed, substituting the product from 
Example 101 A for the product from Example 91 A and substituting l-(2- 
cyanopyridinyl)pipera2dne for 1 -(2-cyanophenyl)piperazine to provide the title compound as 
a colorless oil. ^H l^^MR (300 MHz, CDCI3) 5 2.80 (t, 4H, J=6 Hz), 3.75 (t, 4H, J-6 Hz), 4.40 
(d, 2H, J=6 Hz), 6.55 (br s, IH), 6.75 (dd, IH, J=12, 6Hz), 7.40-7.60 (m, 3H), 7.72-7.85 (m, 
3H), 8.35 (dd, IH, 6, 3Hz); MS (DCI/NH3) m/e 322 (M+H)-". 

maleate salt: White solid; mp 133-136 *»€; Anal, calcd for C22H23N5O5: C, 60.40; H, 5.30; N, 
16.01. Found: C, 60.97; H, 5.26; N, 16.31. 



N- 1 r4-f 3-cvano-2-pvri dinvn-l -piperazinvllmethvll -4-methy 1hen7aTnf 
The procedure described in Example 91B was followed, substituting the product from 
Example 97A for the product from Example 91 A and substituting l-(2- 
cyanopyridinyl)piperazine for l-(2-cyanophenyl)piperazine to provide the title compound as 
a white solid. 'H NMR (300 MHz. CDCI3) 8 2.40 (s, 3H), 2.85 (m, 4H,), 3.75 (m, 4H), 4.43 
(m, 2H), 6.75 (m, IH), 7.22 (m, 2H), 7.70 (d, 2H, J=9 Hz), 7.78 (dd, IH, J=9, 3 Hz) 8.32 (dd, 
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IH, J=6. 3 Hz); MS (DCimHj) m/e 336 (M+H)*; maleate salt: White solid; mp 134-136 "C; 
Anal, calcd for CzaHjsNjOs: C. 61.19; H, 5.58; N, 15.51. Found: C, 60.91; H, 5.60; N, 15.60. 



Example 103 

K-U4-<3-CYano-2-DvridiTivlVl-pip eniTiT ivlTmeAvn-2- methv1hRn^a»»iH.. 
The procedure described in Example 91B was followed, substituting the product fiom 
Exan5>le 96A for the product from Example 91 A and substituting 1-C2- 
cyanopyridinyl)piperazine for l-(2-cyanophenyl)piperazine to.provide the title compound as 
a glassy solid. 'H IJMR (300 MHz, CDCI3) 5 2.48 (s. 3H). 2.8 (t, 4H. 3=6 Hz). 3.75 (t. 4H, 
J=6 Hz). 4.4 (d, 2H, J=6 Hz), 6.14 (br s, IH), 6.75 (dd, IH, J=12, 6 Hz). 7.18-7.41 (m, 4H), 
7.78 (dd, IH. J=9, 3 Hz), 8.35 (dd. IH, 6, 3 Hz); MS (DCI/NH3) m/e 336 (M+H)*; maleate 
salt: Off-white powder; mp 124-127 °C; Anal, calcd for C23H^NsOs: C. 61.19; H, 5.58; N. 
15.51. Found: C, 61 .43; H, 5.39; N, 1 5.8 1 . 

Example 104 

N- ( r4-f 2- pviidinvn- 1 -piperazinyllmethvl \ benzamide 
The procedure described in Example 9 IB was foUowed, substituting the product from 
Example lOlA for the product from Example 91 A and substituting l-(2-pyridinyl)pjperazine 
for l-(2-cyanophenyl)piperazine to provide the title compound as a white sticky residue, 'h 
NMR (300 MHz, CDOa) 6 2.75 (t. 4H, J=6 Hz), 3.55 (t. 4H, J=6 Hz), 4.4 (d, 2H. 3=6 Hz), 
6.50 (br s, IH), 6.65 (m. 2H), 7.40-7.55 (m, 4H), 7.75 (m, 2H), 8.20 (m, IH); MS (DCI/NH3) 
m/c 297 (M+H)-"; maleate salt: White soUd; mp 125-127 "C; Anal, calcd for C21H24N4O5: C, 
61.15; H, 5.87; N, 13.58. Found: C, 60.86; H, 5.89; N, 13.52. 

Example 105 

N-^r4-f2-c hlorophenvlVl-piperay > vnmethvnbRn7^ainf H>. 
The procedure described in Example 91B was followed, substituting tiie product from 
Example 101 A for the product from Example 91A and substituting l-(2- 
chlororphenyl)piperazine for l-(2-cyanophenyl)piperazine to provide fee tifle compound as a 
colorless oil. 'h NMR (300 MHz. CDCI3) 5 2.86 (m, 4H). 3.1 (m. 4H). 4.45 (d. 2H. J=6 Hz). 
6.70 (br s. IH). 7.1 (m, 3H). 7.00 (m. 2H), 7.25 (m. 2H), 7.4-7.26 (m. 2H); MS (DCI/NH3) 
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m/e 330 (M+H)^; maleate salt: Tan soKd; mp 145-147 °C; Anal, calcd for C22H24CIN3O5: Q 
59.261 H, 5.43; N, 9.42. Found: C, 58.98; H, 5.34; N, 9.15. 



Example 106 

3-chloro-N-fr4-f2-cvanophenvlVl-pipera7iny1] methvl} heny^TTii^ 
The procedure described in Exampie 91B was followed, substituting the product ftom 
Example 95A for the product from Example 91 A,.to provide the title compound as a colorless 
oil. NMR (300 MHz, CDCI3) 5 2.92 (m, 4H), 3.25 (m, 4H), 4.45 (d, 2H, J=6 Hz), 6.75 (br 
s, IH), 7.00 (t, 2H, J=6 Hz), 7.35-7.70 (m, 5H), 7.82 (m, IH); MS (DCWffl[3) m/e 355 
(M+H)""; maleate salt: White solid; mp 143-146 ."^C; Anal, calcd for C23H23CIN4O5: C, 58.66; 
H, 4.92; N, 11.90. Found: C, 58.30; H, 5.01; N, 11.67. 

Example 107 

4-chloro-N-^r4-f2-met hoxvDhenvn-l-piperazmvl1methvnb en7ami^ 

Example 107 A 
rf4-chlorobenzovnamino1methvl acetate 
The procedure described in Example 91 A was followed, substituting N-(4- 
chlorobenzoyl)glycine for N-(3-methylbenzoyl)glycine, to provide the title compound. 

Example 107B 

4-chloro-N-ir4-r2-methoxvphen vlVl-piDemzinvllmethvUbenzamide 
The procedure described in Example 91B was followed, substituting the product from 
Example 107A for the product from Example 91 A and substituting l-(2- 
methoxyphenyl)piperazme for l-(2-cyanophenyl)piperazine to provide the title compound as 
a colorless oil, ^H NMR (300 MHz, CDCI3) 5 2.92 (m, 4H). 3.15 (m, 4H), 3.85 (s, 3H), 4.45 
(d, 2H, J=6 Hz), 6.7 (br s, IH), 6.82-7.05 (m, 4H), 7.44 (m, 2H), 7.75 (m, 2H); MS 
(DCI/NH3) m/e 360 (M+Hf ; maleate salt: White solid; mp 145-147 °C; Anal, calcd for 
C23H26CIN3O6: C, 58.04; H, 5.51; N, 8.83. Found: C, 58.24; H, 5.18; N, 8.83. 



Example 108 

2-cMoro-N-fr4-r3-cvano-2-pvridim ^lVl-pip era7. invllmethvnbenzamide 
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Example 108 A 
rf2-chlorobenzoYl)aTni no1meflivl acetate 
The procedure described in Example 91A was followed, substituting N-(2- 
chlorobenzoyl)glycine for N-(3-methylben2oyl)glycine, to provide die title compound. 

Example 108B 

2-cMoro-N-ir4-f3-cvano-2-pvridinvlVl-DiDeiazinvllmethvl} ben7^^ 
The procedure described in Example 91B was followed, substituting the product from 
Example 1 08 A for the product from Example 91 A and substituting 1 -(2- 
cyanopyridinyI)piperazine for l-(2-cyanophenyI)pipera2ine to provide the title compound as 
a yellow oil. NMR (300 MHz, CDCI3) 5 2.75 (t, 4H, J=6 Hz), 3.55 (t, 4H, J-6 Hz), 4.4 (d, 
2H, J=6 Hz), 6.50 (br s, IH), 6.65 (m, 2H), 7.40-7.55 (m, 4H), 7.75 (m, 2 H), 8.20 (m, IH); 
MS (bCI/NHa) m/e 356 (M+H)"^; maleate salt White sohd; mp 137-139 °C; Anal, calcd for 
C22H22CIN5O5: C, 55.&9; H, 4.70; N, 14.84. Found: C, 55.76; H, 4.74; N, 14.60. 

Example 109 

N> f r4-f 3-cvano->2-pvridinvlVl -piperazi nvllmethvl \ -2-rtri£luorQmethvnbenzamide 

Example 109A 
f r2"ftrifluoromethvnbenzovnamino>methvl acetate 
The procedure described in Example 91 A was followed, substituting N-[2- 
(trifluoromethyl)benzoyl]glycine forN-(3-methylbenzoyl)glycine, to provide the title 
compound. 

Example 109B 

N-ir4-(3-cvano-2-pvridinvn-l-piperazinvllmethvl)--2-(trifluoromethvnbeDzamide 
The procedure described in Example 9 IB was followed, substituting the product from 
Example 109A for the product from Example 91 A and substituting l-(2- 
cyanopyridinyl)piperazine for l-(2-cyanophenyl)piperazine to provide the tide compound as 
a colorless oil. 'H NMR (300 MHz, CDCI3) 5 2.90 (m, 4H), 3.80 (m, 4H), 4.45 (d, 2H, J=6 
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Hz), 6.80 (dd, IH, J=12, 6 Hz), 7.55-7.80 (m, 5H), 8.35 (dd, IH, 1=6, 3 Hz), 1 1.00 (br s, IH); 
MS (DCI/NH3) m/e 390 (M+H)\ maleate salt: Hygroscopic white solid. 



Example 110 

N-ir4-f2-cvanophenvl Vl-piDerazinvnmethvUbenzamide 
The procedtire described in Example 91B was followed, substituting the product from 
Example 101 A for the product from Example 91 A, to provide tiie title compound as a yellow 
oil. *H NMR (300 MHz, DMSO-dg) 6 2.71 (m, 4H), 3.15 (m, 4H), 4.22 (d, 2H, J=6.1 Hz), 
7.08 (dd, IH, J=7.8, 7.8 Hz), 7.15 (d, IH, J=8.5 Hz), 7.55 (m, 4H), 7.68 (dd, IH, J=7.4, 1.3 
Hz), 7.90 (m, 2H), 8^5 (t, IH, J-6.1 Hz); MS (DCI/NH3) m/e 321 (M+H)"^; maleate salt- 
Tan solid, mp 148-150 ^C; Anal, calcd for C!9H2oN40-1.0 C4H4O4: C, 63.29; H, 5.54; N, 
12.84. Found: C, 63.03; H, 5.47; N, 12.79. 

Example 111 

N--fr4-f2-methoxvphenvlVl-piperidinvnmetiivn-3-methvlben2amide 
4-(2-Methoxyphenyl)piperidine (286 mg, 1 .5 mmol), the product from Example 91 A 
(310 mg, 1 mmol), and triethylamine (0.42 mL, 3 mmol) were combined in acetonitrile (8 
mL) and stirred at room temperature for 18 hours. The reaction mixture was concentrated 
under reducec pressure and ^e residue was purified by flash chromatography on silica gel 
(eiutipn with dichloromethaneimethanol 9.5:0.5) to provide the title compound (285 mg, 
56.2% yield). 'HNMR (300 MHz, DMSO-de) 5 1.65 (m, 4H), 2.31 (m, 2H), 2.37 (s, 3H), 
2.79 (m, IH), 2.93 (m, 2H), 3.75 (s, 3H), 4.15 (d, 2H, J-6 Hz), 6.90 (m, 2H), 7.15 (m, 2H), 
7.36 (m, 2H), 7.68 (m, 2H), 8.69 (t, IH, J=6 Hz); MS (DCUNH^) m/e 339 (M+Hf ; Anal, 
calcd for C2iH26N2O2»0.15 H2O: C, 73.94;.H, 7.77; N, 8.21. Found: C, 73.56, H, 7.72, N, 
8.15. 

Example 112 

3-methvl-N-ir4-(2~pvridinvlVl-piperidinvnmeflivnbenzamide 
The procedure described in Example 111 was followed, substituting the product from 
Example 36C for 4-(2-methoxyphenyl)piperidihe, to provide the title compound (480 mg, 
64% yield), *H NMR (300 MHz, DMSO-dg) 5 1 .75 (m, 4H), 2.3 1 (m, 2H), 2.36 (s, 3H), 2.59 
(m, IH), 2.95 (m, 2H), 4.17 (d, 2H, J=6 Hz), 7.18 (m, IH), 7.25 (d, IH, J=6 Hz), 7.35 (m, 
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2H), 7.69 (m, 3H), 8.48 (m, IH), 8.71 (m, IH); MS (DCI/NH3) m/e 310 (M + H)^ Anal, 
calcd for Ci9H23N3O«0.25 H2O: C, 72.70; H, 7.50; N, 13.39. Found: C, 72.60, H, 7.50, N, 
13.21. 

Example 113 

3-^me1hvl>N-rf4>phenvl-3,6-dihvdro.-lf 2m-pvridmvnm^ 
The procedure described in Example 1 1 1 was followed, substituting 4-phenyl- 1,2,3,6- 
tetrahydropyridine for 4-(2-methoxyphenyl)pipeTidine, to provide the title compound (196 
mg, 64% yield). NMR (300 MHz, DMSO-dg) 5 2.35 (s, 3H), 2.76 (t, 2H, J=6 Hz), 3.24 
(d, 2H), 4.25 (d, 4H, J=9 Hz), 6. 16 (m, IH), 7.22 (t, IH, J =6 Hz), 7.32 (in; 4H), 7.40 (m, ' 
2H), 7.66 (m, 2H), 8.75 (t, IH, J=6 Hz); MS (DCI/NH3) m/e 307 (M + Kf . Anal, calcd for 
.C2oH22N20»0.10 H2O: C, 77.94; H, 7,26; N, 9.09. Found: C, 77.64, H, 7.34, N, 8.86. 

Example 114 

N-f 3^6'-dihvdro■2■4'-bipv^idin-l Y2*H>-vlmethvlV3>>methvlbenzamide 
The procedure described in Example 111 was followed, substituting r,2*,3',6'- 
tetrahydro-2,4'-bipyridine hydrochloride for 4-(2-methoxyphenyl)piperidine, to provide the 
title compound (310 mg, 81.5% yield). 'H NMR (300 MHz, DMSO-de) 6 2.35 (s, 3H), 2.58 
(m, 2H), 2.76 (t, 2H, J=6 Hz), 3.29 (m, 2H), 4.27 (d, 2H, J=6 Hz), 6.70 (m, IH), 7.22 (m, 
IH), 7.35 (d, 2H. 1=6 Hz), 7.51 (d, IH. J=9 Hz), 7.70 (m, 3H), 8.51 (m, IH), 8.76 (m, IH); 
MS PCI/NH3) m/e 308 (M+H)"-. 

Sample 115 

N-^^6'■dihvdTo■2■4'-bipvridin■lY2'm-vlmethvlV3-metho3ry hen7^Tn^H 
3-Methoxybenzamide (1 .13 g, 7.5 mmol), K2CO3 (345 mg, 2.5 mmol), 
paraformaldehyde (0.5 g, 16 mmol), and r,2',3V6'-tetrahydro-2,4'-.bipyridine hydrochloride 
(393 mg, 2 mmol) were combined in ethanol (25 ml) and refiuxed for 18 hours. The reaction 
mixture was allowed to cool to room temperature and concentrated imder reduced pressure. 
The residue was partitioned between ethyl acetate (80 mL) and water (80 mL). The organic 
layer was washed with brine (2 x 50 mL), dried over MgS04, filtered, and the filtrate 
concentrated under reduced pressure. The residue was purified by flash chromatography on 
silica gel (elution with ethyl acetateiethanol, 9.0:1.0) to provide the title compound (.180 mg, 
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49% yield). 'H NMR (300 MHz. DMSO-ds) 5 2.58 (m, 2H), 2.76 (t, 2H. J=6 Hz), 3.29 (m. 
2H). 3.80 (s, 3H), 4.27 (d, 2H. J=6 Hz), 6.70 (m, IH). 7.09 (m, IH). 7.22 (m, IH), 7.42 (m, 

4H), 7.72 (m. IH). 8.51 (m, IH), 8.83 (t, IH. J=6 Hz); MS (DCWmj) m/e 324 (M+H)*. 
Anal, calcd for CsHjiNjOa-O.eO H2O: C, 68,28; H, 6.70; N, 12.57. Found: C. 68.19, H, 6.84, 
N, 11.77. . ' ' ' 

Example 116 

N-(3\6'-dihvdro-2.4^bipvridin-lY2'ffl-vlTn etlivlV3-fliinTnben2amide 
The proceduie described in Example 1 1 5 was followed, substituting 3- 
fluorobenzamide for S-methoxybenzamide, to provide fee titile compound (260 mg, 42.6% 
yield). 'H NMR (300 MHz. DMSO-dg) 5 2.58 (m, 2H). 2.76 (t, 2H, J=6 Hz), 3.29 (m. 2H), 
4.27 (d, J=6Hz, 2H). 6.70 (m. IH). 7.21 (m, IH), 7.39.(m. IH), 7.51 (m, 2H), 7.72 (m, 3H), 
8.51 (m, IH), 8.93 (t, IH, 3=6 Hz); MS (DCI/NH3) m/e 312 (M+H)*. 

Example 117 

N-f3'.6'-dilivdro-2.4'-bi pvridiii-rf2'H)-vlmethvl'>-3.5-difluornhenzamide 
The procedure described in Example 1 15 was followed, substituting 3,5- 
difluorobenzamide for 3-methoxybenzamide, to provide the title compovmd (140 mg, 21% 
yield). 'H NMR (300 MHz, DMSO-de) 5 2.58. (m, 2H), 2.76 (t, 2H, J=6 Hz). 3.29 (m, 2H), 
4.27 (d, 2H, J=6 Hz), 6.70 (m, IH), 7.21 (m, IH), 7.51 (m, 2H). 7.60 (m, 2H), 7.75 (m, IH), 
8.51 (m, IH). 9.01 (t. IH, J=6 Hz); MS (DCI/NH?) m/e 330 (M+H)*. Anal, calcd for 
C,8H,7N3OF2.0.70 H2O: C, 63.22; H. 5.42; N, 12.29. Found: C, 62.76. H, 5.02. N, 12.09. 

Example 118 

2-r 4-f 3-cvano-2-pvridinvl'>-l -pip erazinvll-N-3-pvridiiivlaceta^ idp. 
, The procedure described in Example 8 was followed, substituting 2-chloro-N-3- 
pyridinylacetamide (Abdel Rahman, A. E.; et al. J. Ind. Chem. Soc. 1981, 58, 171-173) for 
N-chloroacetyl-3-mtroaniline, to provide the title compound in 13% yield. The fiee base was 
treated with maleic acid to provide flie maleate salt as a yellow solid. 'H NMR (300 MHz, 
MeOH-d4) 5 8.43 (dd, 1 H, J=4.7. 1.7 Hz). 8.33 (br d. 1 H, JN4.1 Hz), 8.17 (ddd, 1 H, J=8.5, 
. 2.4. 1.4 Hz), 8.00 (dd, 1 H, J=7.8. 2.0 Hz). 7.47 (dd. 1 H. J=8.5, 5.1 Hz), 7.00 (dd, 1 H. J=7.8, 
5. 1 Hz), 6.27 (s. 2 H). 3.88 (m, 6 H), 3.28 (m, 4 H); MS (DCI/NH3) m/e 323 (M+H)* Anal. 
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calcd for C17H18N6O-I.2 C4H4O4-0.40 H2O: C, 55.85; H, 5.07; N, 17.92; Found: C, 55.66; H, 
5.14; N, 17.91. 



Example 119 

2-f 1- /2-rf3-m etfavlphenvnaminoV2'OXoethvnpiperidm-4-vl)p yridi^^^^ N-oxide 

Example 119A 
2-piperidm-4"Vlpvridinium N-oxide hydrochloride 
2-[l-(tert-butoxycarbonyl)piperidm-4-yI]pyridinitim N-oxide (1.24g, 4.15mmol) in 
dichloromethane (SOmL) was cooled to 0 °C and treated with m-chloroperbenzoic acid 77% 
(1.4g, 83mmol). After stinring at 0 °C for 30minutes, the mixture was allowed to warm to 
room temperature and stir an additional for 2hrs. The mixture was diluted with methylene 
chloride (SOmL), washed with saturated NaHCOs, brine, dried over MgS04, filtered, and the 
filtrate concentrated under reduced pressure to provide white sohd. The white solid was 
dissolved in ethyl acetate (SOmL) and cooled to —78 ^'C. HCl gas was bubbled through the 
reaction mixture for 15 minutes and the mixture was allowed to warm to room temperature. 
The mixture was filtered and the filter cake washed with ethyl acetate and then dried under 
high vaccum to provide the title compound (0.85g, 96% yield). NMR (300 MHz, DMSO- . 
dfi) 5 1.82 (m, 2H), 2.10 (m, 2H), 3.06 (m, 2H), 3.36 (m, 2H), 3.58 (m, IH), 7.45 (m, 3H), 
8.39 (d, J=9Hz, IH), 9.04 (bs, IH); MS (DCI/NH3) m/z 179 (M+H)"". 

Example 119B 

2-fl-l2-rf3-methvlphenvnamino1-2*oxoethvilpiperidin-4-vnpvridiniunm N-oxide 
. The procedure described in Example 36D was followed, substituting the product firom 
Example 1 19A for the product firom Example 36C, to provide the title compound (159mg, 
48.8% yield). NMR (300 MHz, DMSO-dg) 5 L89 (m. 2H), L91(m, 2H), 2.30 (m, 5H), 
2.99 (m, 2H), 3.14 (s. 2iH), 3.25 (m, IH), 6.88 (d, J=7.5Hz, IH), 7.19 (t, J=7.5Hz. IH), 731 
(m, 2H), 7.45 (m, 2H), 8.24 (m, IH), 9.6 (bs, IH); MS (DCI-NH3) m/z 310 (M+H)^ The free 
base (I56.7mg) in ethanol (20mL) was treated with maleic acid (55:93mg) and the solution * 
was stirred for 10 minutes, concentrated under reduced pressure to provide the maleate salt as 
an off white solid (212.6 mg). "H NMR (300 MHz, DMSO-dg) 5 1.91(m, 2H), 2.15 (m, 2H), 
2.29 (s, 3H), 3.30 (m, 4H). 3.50 (m, 2H). 4.02 (m, IH), 6.04 (s, 2H), 6.95 (d, J=7.5Hz, IH), 
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7.23 (t, J=7.5Hz, IH), 7.39 (m, 5H), 8.29 (m, IH), 10.36 (bs, IH); MS (DCI-NH3) m/z 310 
(M+H)""; Analysis calculated for 0.25 H2O.C23H27N3O6: C, 61.94; H, 6.22; N, 9.42; Found: C, 
61.56, H, 6.21, N, 8.99. . 

Example 121 

N-2-adamanM-2"r4-f3-cvanO"2-pyridinvlVl-piDerazmvllacetamide 

Exanrole 121A 
N-2-adaniantvl-2"bromoacetamide 
The procedure described in Example 1 A was followed,, substituting 2- 
adamantaneamine hydrochloride for 3-me&ylaniIine to provide tiie title compound (68% 
yield) as a white solid. *HNMR(300MHz,DMSO-d6) 6 1.51 (d, 2H, J=12.9 Hz), 1.78 (m, 
1 OH), 1 .95 (d, 2H, J=12.5 Hz), 3 .82 (br d. IH, J=7.5 Hz), 3.92 (s, 2H), 8.1 1 (br d, IH, J=7.1 
Hz); MS (DCL^a) m/e 272 (M4^H)'^; 290 (M+NH4)^ . 

Example 12 IB 

N'2->adamantvl"2-r4-(3-cvano~2-pvridinvl)-l-piT3erazinvnacetamide 
l-(2-cyanopyridyl)piperazine (680 mg, 3.61 mmol) and N,N-diisopropylamine (2 mL) 
in toluene (30 mL) were treated with the product from Example 121A (800 mg, 2.94 mmol) 
and heated to 60 ^'C for 18 hours. The mixture was allowed to cool to room temperature, 
transferred to a separatory funnel and washed with saturated aqueous sodium bicarbonate. 
The organic phase was dried (sodium sulfate), filtered, and the filtrate concentrated under 
reduced pressure. The residue was purified by flash column chromatography on silica gel 
(elution with 20% ethyl acetaterhexanes) to provide 917 mg (82% yield) of the title 
compound as a white solid. .'H NMR (300 MHz, DMSO-dg) 5 1.57 (d, 2H; J«12.5 Hz), 1.79 
(m, 12H), 2.63 (m, 4H), 3.04 (s, 2H), 3.62 (m, 4H), 3.88 (br d, IH, J=7.8 Hz), 6.94 (dd, IH, 
J==7.5, 4.7 Hz), 7.69 (br d, IH, J=7.8 Hz), 8,08 (dd, IH, J-7.8, 2.0 Hz), 8.41 (dd, IH, J=4.8, 
1 .7 Hz); MS (DCI/NH3) m/e 380 QS/Mif l Anal, calcd for C22H29N5O: C, 69.63; H, 7.70; N, 
1 8.45. Found: C, 69.45; H, 7.90; N, 18.07. 

Example 122 

2-r4-f3-cvano-2-pvridinvlVl'Piperazinvn-N'Cvclohexvlacetamide 
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Example 122 A 
2-bromo-N-cvclohexvlacetamide 
To a solution of bromoacetyl chloride (5,50 niL, 66.9 nrniol) in tetrahydrofiiran (120 
mL) at 0 °C was added a mixture of 4-diinethylaiiiinq5yridine (2.80 g, 22.9 mmol) and 
cyclohexylainine (5.00 mL, 43.7 mmol) in tetrahydrofinran (60 mL). The mixture was 
warmed to room temperature and stiired an additional 1 8 hours. The reaction was quenched 
with water and extracted with dicbloromediane. The organic phase was dried (sodium 
sulfate), filtered, and the i3trate concentrated under reduced pressure. The residue was 
purijSed by flash column chromatography on silica gel (elution with 10% ethyl 
acetate:hexanes) to provide of the title compound (25% yield) as a white solid. *H NMR. 
(300 MHz, DMSO-d^) 6 1.18 (m, 5H), 1.64 (m, 5H), 3.52 (m, IH), 3.99 (s, 2H), 8.04 (br d, 
IH, J=7. 1 Hz); MS (DCI/^3) m/e 237/239 (M+NH*)"". 

Example 122B 

2-r4-(3'Cvano~2-pvridinvl V 1 -piperazinvll-N-cvcIohexvlacetamide 
The procedure described in Example 12 IB was followed, substituting the product 
from Example 122A for the product from Example 121 A to provide the title compound (46% 
yield) as a white solid. ^H NMR (300 MHz, DMSO-d6) 5 1.22 (m, 3H), 1.38 (m, 2H), 1.67 
(m, 3H), 1.89 (m, 2H), 2.68 (m, 4H), 3.05 (s, 2H), 3.75 (m, 4H), 3.83 (m, IH), 6.79 (dd, IH. 
J=7.5, 4.8 Hz), 7.02 (br s, IH), 7.78 (dd, IH, J=7.6, 1 .9 Hz), 8.35 (dd, IH, J=4.8, 2.0 Hz); MS 
(DCI/NH3) m/e 328 (M+Hf ; Anal, calcd for C18H25N5O: C, 66.03; H, 7.70; N, 21.39. 
Found: C, 65.88; H, 7.70; N, 21.28. 

Example 123 

2-r4-f3-cvano-2-pvridinvlVl-Diperazinvll-N-5,6.7.8-tettahvdro-l-naphdialenvlacetamide 

Example 123 A 
2>bromO'N"5,6,7.8'>tetrahvdro-l-naphthaIenvlacetamide 
The procedure described in Example lA was followed, substituting 5,6,7,8- 
tetrahydro-l-naphthylamine for 3-methylaniline to provide the title compound (14% yield) as 
a white soUd. ^H NMR (300 MHz, DMSO-de) 5 1.70 (m, 4H), 2.58 (m. 2H), 2.73 (m, 2H), 

169 



Page: 170 



wo 03/099266 PCTAJS03/15868 

4.07 (s, 2H), 6.93 (d, IH, J=7.5 Hz),. 7.07 (dd, IH, J=7.8, 7.8 Hz), 7.17 (d, IH, J=6.8 Hz), 
9.55 (br s, IH); MS (DCI/NH3) m/e 268/270 (M+H)*; 285/287 (M+NHU)^. 



Example 123B 

2-r4>f3K;vano-2-T)vridinvlVl-piperazinvll-N^5,6J.8-tetrahvdro-l-na^^ 

The procedure described in Example 121B was followed, substituting the product 
from Example 123A for flie product from Example 121 A to provide the title compound (75% 
yield) as a white solid. *H NMR (300 MHz, DMSO-de) 5 1.74 (ra, 4H), 2.62 (m, 2H), 2.72 ■ 
(m, 6H), 3.20 (s, 2H), 3.69 (m, 4H), 6.88 (d, IH, J=7.5 Hz), 6.94 (dd, IH, J=7.8, 4.7 Hz), . 
7.07 (dd, IH, J=7,8 Hz), 7.59 (d, IH, J=7.8 Hz), 8.08 (dd, IH, J=7.5, 1.7 Hz). 8.42 (dd, IH, 
J=^.8, 1 .7 Hz), 9.33 (br s, IH); MS (PCI/NH3) m/e 376 (M+H)^; Anal, calcd for 
C22H25N5O-0.3 HO: C, 69.38; H, 6.77; N, 18.39, Found: C, 69.40; H, 6.63; N, 18.13. 

Example 124 

2-f3\6'-dihvdro-2,4'-biDvridm-lY21I^-vlVN-(4-fluoro>2>methvlph envl^ 

Example 124 A 
2«chloro-N-f4-fluoro~2-methvIphenvnacetamide 
The procedure described in Example 22A was followed, substituting 4-fluoro-2- 
methylphenylamine for 3,4,5-trimethoxyaniline to provide the title compound (51% yield) as 
a white solid. ^H NMR (300 MHz, DMSO-ds) 5 2.19 (s, 3H), 4.29 (s, 2H), 7.01 (ddd, IH, 
J=8.5, 8.5, 3.1 Hz). 7.10 (dd, IH, J=9.8, 3.1 Hz), 7.35 (dd, IH, J=8.8, 5.8 Hz), 9,67 (br s, IH); 
MS (DCI/NH3) m/e 202 (M+H)^; 219 (M+NHj)"*^. 

Example 124B - 

2-G\6'-diTivdro-2,4'-bipvridin>lT2'm-vn-N-r4-fluoro-2>methvlphenvna^^ 
A mixture of r,2*,3',6*-tetrahydro-[2,4*]bipyridinyl hydrochloride (30 mg, 0.15 mmol, 
Saari, W. S.; et al. J. Med. Chem. 1984, 27, 1 182), the product from Example 124A (40 mg, 
0.20 mmol) and sodium carbonate (70 mg) in NJ^-dimethylformamide/water (2:1, 2 mL) was 
shaken at room temperature for 18 hours. The resulting mixture was concentrated under 
reduced pressure. The residue was purified by preparative HPLC to provide 46 mg (70%) of 
the desired product as a trifluoroacetic acid salt. 'H NMR (300 MHz, DMSO-ds) 5 2.20 (s, 
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3H), 2.96 (br s, 2H), 3.43-3.63 (m, 2H), 4.03^.20 (m, 2H), 4.39 (s, 2H), 6.72 (br s, IH), 7.10 
(m, 2H), 7.38 (m, IH), 7.43 (m, IH), 7.64 (d, J=7 Hz, IH), 7.84 (m, IH), 8.60 (m, IH), 10.00 
(m, IH), 10.40 (br s, IH); MS (ESI/APCI+) m/e 326 (M+H)^. . 

Example 125 

N- f r4-'f 2-pvridiiivlV 1 -piperidin^dlmetfavU -3-f trifluoramethY nbenyAmide 
A mixture of product from Example 36C (20 mg, 0.10 mmol), paraformaldehyde (30 
mg, 1 mmol), 3-frifluoromethyIbenzamide (95 mg, 0.5 mmol, Lancaster), and 42 mg of 
potassium carbonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under 
nitrogen overnight. The mixture was cooled to room temperature, filtered, and the solvent 
was removed. The residue was purified by flash column chromatography on silica gel (10% 
methanol:ethyl acetate) to give 1 1.2 mg (34%) pure compound. *H NMR (500 MHz, DMSO- 
d6) 5 1.72 (m, 2H), 1.82 (m, 2H), 2.34 (m, 2H), 2.60 (m, IH), 2.96 (m, 2H), 4.20 (d, J=6.2 
Hz, 2H), 7.18 (ddd, J=7.5, 4.8, 1.1 Hz, IH), 7.25 (m, IH), 7.69 (td, J=7.6, 1.9 Hz, IH), 7.74 
(t, J=7.8 Hz, IH), 7.92 (d, J=7.8 Hz, IH), 8.20 (d, J=7.8 Hz, IH). 8.24 (s, IH), 8.47 (ddd, . 
J=5.0, 1.9, 0.9 Hz, IH), 9.02 (t, J=6.1 Hz, IH); MS (ESI/APCI-) m/e 362 (M-H)"". 

Example 126 

. 3 ,5-dimethoxv-N" ( r4-f 2~pvridinvn- 1 -piperidinyllmethvl > benzamide 
A mixture of product firom Example 36C (20 mg, 0.10 imnol), paraformaldehyde (30 
mg, 1 inmol), 3,5-dimethoxybenzamide (91 mg, 0.5 mmol, Aldrich), and 42 mg of potassium 
carbonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under nitrogen 
overnight. The mixture was cooled to room temperature, filtered, and the solvent was 
removed. The residue was purified by flash column chromatography on silica gel (10% 
methanol:ethyl acetate) to give 1 1.8 mg (34%) pure compound. ^H NMR (500 MHz, DMSO- 
dfi) 6 1.73 (m, 2H), 1.82 (m, 2H), 2.36 (m, 2H), 2.61 (m, IH), 2.96 (m, 2H), 3.79 (s, 6H), 4.18 
(d, J=6.0 Hz, 2H), 6,65 (s, IH), 7.05 (s, 2H), 7.18 (t, J=5 Hz, IH), 7.25 (d, J=7 Hz, IH), 7.69 
(t, J=7 Hz, IH), 8.47 (d, J=4 Hz, IH), 8.75 (t, J=6 Hz, IH); MS (ESI/APCI-) m/e 354 (M- 
H)^ 

Example 127 

N" f r4-(2"PvridinvlV 1 -niperidinvllmethvllcvclohexanecarboxamide 
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A mixture of product from Example 36C (20 mg, 0.10 mmol), paiafomialdehyde (30 
mg, 1 mmol), cyclohexanecarboxylic acid amide (63 mg, 0.5 mmol, Aldrich), and 42 mg of 
potassium carbonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under, 
nitrogen ovemigjit. The mixture was cooled to room temperature, filtered, and the solvent 
was removed. The residue was purified by flash column chromatography on silica gel (10% 
methanoliethyl acetate) to give 16 mg (56%) pure compound. 'H NMR (500 MHz, DMSO- 
ds) 5 1.38 (m, 2H), 1.19 (m, 4H), 1.73 (m, 2H), 1.68 (m, 4H), 1.80 (m, 2H)i 2.18 (m, 3H), 
2.58 (m, IH), 2.92 (m, 2H), 3.92 (d, J=5 Hz, 2H), 7.18 (t, J=5 Hz, IH), 7.26 (d, J=7 Hz. IH), 
7.69 (t, J=7 Hz, IH), 7.95 (t, J=5 Hz, IH), 8.55 (d, J=^ Hz, IH); MS (ESI/APa+) m/e 302 
(M+H)"*". 

Example 128 

3 ,4-difluoro-N- f F 4-f 2-pvTidinvlVl -piperidinvllmetfivUbenzamide . 
A mixture of product firom Example 36C (20 mg, 0.10 mmol), parafomialdehyde (30 
mg, 1 mmol), 3,4-difluorobenzamide (79 mg, 0.5 mmol, Lancaster), and 42 mg of potassium 
carbonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under nitrogen 
overnight. The mixture was cooled to room temperature, filtered, and the solvent was 
removed. The residue was purified by flash Column chromatography on silica gel (10% 
methanoliethyl acetate) to give 16 mg (56%) pure compound. *H NMR (500 MHz, DMSO- 
d6) 5 1.73 (m, 2H), 1.82 (m, 2H), 2.33 (m, 2H), 2.60 (m, IH), 2.95 (m, 2H), 4.18 (d, J=5 Hz, 
2H), 7.1 8 (t, J=5 Hz. IH), 7.25 (d, J=7 Hz, IH), 7.58 (t, J=7 Hz, IH), 7.70 (t, J=7 Hz, IH), 
7.80 (m, IH), 7.95 (t, J=7 Hz, IH), 8.45 (d, J«4 Hz, IH), 8.95 (t, J=5 Hz, IH); MS 
(ESI/APCI-) m/e 330 (M-H)^ 

Example 129 

3 >chloro-N- ( r4-f 2rPvridinvlV 1 -piperidinvllmetfavUbenzamide 
A mixture of product from Example 36C (20 mg, 0.10 mmol), parafomialdehyde (30 
mg, 1 mmol), 3-chlorobenzamide (165 mg, 0.5 mmol, Lancaster), and 42 mg of potassium 
carbonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under nitrogen 
overnight The mixture was cooled to room temperature, filtered, and the solvent was 
removed. The residue was purified by flash column chromatography on silica gel (10% 
methanohethyl acetate) to give 11 mg (36%) pure compound. ^H NMR (500 MHz, DMSO- 

172 



Page: 173 



wo 03/099266 PCTAJS03/1S868 
de) 5 1.73 (m, 2H), 1.82 (m, 2H), 2.33 (m. 2H);2.60 (m, IH), 2.95 (m, 2H), 4.18 (d, J=5 Hz. 
2H). 7,18 (t. J=6 Hz. IH). 7.25 (d. J=7 Hz. IH). 7.56 (t. J=7 Hz. IH). 7.62 (d. J=6 Hz, IH), ' 
7.72 (t. j=7 Hz. IH). 7.85 (d, J=6 Hz. IH). 7.95 (s. IH). 8.48 (d. J=6 Hz. IH). 8.95 (t. J=5 Hz, 
IH); MS (ESI/APCI-) m/e 328 (M-H)* 

Example 130 

2,3-diinethYl-N- f r4-f2-pvridmvlVl -pinfi niziTivl] Tn«tTiYnheTi^aTniH» 
A mixture of l -pyridin-2-ylpiperazine (16 mg, 0.1 mmol. Aldrich). paiafonnaldehyde 
(30 mg, 1 mmol). 2,3-dimethyIbeii2amide (75 mg, 0.5 mmol, Lancaster), and 42 mg of 
potassium carbonate (0.3 mmol) in 2 mL absolute ethyl alcohol was heated to reflux under 
nitrogen overnight. The mixture was cooled to room temperature, filtered, and the solvent 
was removed. The residue was purified by flash column chromatography on silica gel (10% 
methanol:ethyl acetate) to give 29 mg (88%) pure compound, 'h NMR (500 MHz, DMSO- 
dfi) 5 2.20 (s, 3H), 2.24 (s, 3H). 2.61 (t, J=4 Hz, 4H), 3.48 (t, J=4 Hz, 4H). 4.15 (d, J=5 Hz, 
IH). 6.62 (t, J=5 Hz, IH), 6.81 (d, J=6 Hz, IH), 7.03 (m, 2H). 7.21 (t, J=5 Hz. IH). 7.51 (t, 
J=6 Hz. IH), 8.12 (d. J=5 Hz, IH), 8.52 (t. J=5 Hz, IH); MS (ESI/APCI-) m/e 323 (M-Hf. 

Example 131 

N-(3\6^dihvdro-2.4'-bipvridin-iY2m-v1nieHiv lV3-ftrif1nnrnmethvnben7.amiHe 
A mixture of l'.2'3',6'-tetrahydro-[2,4']bipyridinyl hydrochloride (20 mg, 0.10 mmol, 
Saari. W. S.; et al. J. Med. Chem. 1984. 27, 1 182), parafonnaldehyde (30.mg. 1 mmol), 3- 
trifluoromethylbenzamide (95 mg. 0.5 mmol), and 42 mg of potassium carbonate (0.3 mmol) 
in 2.5 mL absolute ethyl alcohol was heated to reflux under nitrogen overnight The mixture 
was cooled to room temperature, filtered, and fte solvent was removed. The residue was 
purified by flash column chromatograplqr on silica gel (10% methanohethyl acetate) to give 
1 5 mg (41%) pure compound. 'H NMR (500 MHz, DMSO-dg) 5 2.58 (m, 2H), 2.80 (t, J=4 
Hz, 2H), 3.28 (m, 2H), 4.32 (d, J=5 Hz, 2H), 6.71 (m, IH), 7.22 (m. IH), 7.52 (d, J=6 Hz, 
IH), 7.72 (m, 2H), 7.95 (d, J=6 Hz, IH), 8.22 (m, 2H), 8.52 (m, IH), 9.08 (t, J=5 Hz, IH); 
MS (ESI/APCI-) m/e 360 (M-H)*. 

Example 132 

. 3-chIoro-N-f3'.6'-dihvdr o-2.4'-bipvridin-l'r2'HD-vhnethvnhen7atnirift 
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A mixture of l'.2'.3'.6'-tetahydro-[2,4']bipyridinyl hydrocWoride (20 mg. 0.10 mmol, 
Saari. W. S.; et al. J. Med. Chem, 1984, 27. 1 1 82). parafonnaldehyde (30 mg. 1 mmol). 3- 
cMorobenzamide (78 mg. 0.5 mmol, Lancaster), and 42 mg of potassium carbonate (0.3 
mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under nitrogen ovemight. The 
ndxture was cooled to room temperature, filtered, and the solvent was removed. The residue 
was purified by flash column chromatography on silica gel (10% meflianol:ethyl acetate) to 
give 20 mg (61 %) pure compound. 'H NMR (500 MHz. DMSO-de) 5 2.58 (m, 2H). 2.79 (t. 
J=4 Hz. 2H), 3.30 (m. 2H). 4.30 (d. J=5 Hz. 2H). 6.71 (m. IH). 7.22 (m, IH). 7.52 (m. 2H), 
7.62 (d. J=6 Hz, IH), 7.73 (t, J=6 Hz. IH). 7.85 (d. J=6 Hz, IH). 7.92 (s. IH). 8.52 (m. IH)'. 
9.08 (t, J=5 Hz, IH); MS (ESl/APa-) m/e 326 (M-H)*. 

Example 133 

N-f 3 ',6'-dihvdro-2,4'-bipvridin- 1 Y2'm-vl m ethvncvclohe xanecarWaTnM^ 
A mixture of 1 •,2',3',6'-tetrahydro-[2,4'Jbipyridinyl hydrochloride (20 mg. 0.10 mmol. 
Saari, W. S.; et al. J. Med. Chem. 1984, 27, 1182), parafonnaldehyde (30 mg, 1 mmol), - 
cyclohexanccarboxylic acid amide (64 mg, 0.5 mmol, Aldrich), and 42 mg of potassium 
carbonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under nitrogen 
ovemigjit The mixture vras cooled to room temperature, filtered, and the solvent was 
removed. The residue was purified by flash column chromatography on silica gel (10% 
metiianohethyl acetate) to give 19 mg (64%) pure conqjound. 'h NMR (500 MHz, DMSO- 
dfi) 6 1.19 (m, 4H). 1.26 (m, 2H), 1.61 (m, IH), 1.68 (m. 3H). 2.18 (m, IH), 2.55 (m, 2H). 
2.68 (m, 2H). 3. 1 8 (m, 2H), 4.02 (d. J=5 Hz. 2H). 6.68 (m, IH). 7.22 (m, IH). 7,52 (d, J=6 
Hz, IH), 7.73 (t, J=6 Hz. IH), 8.02 (t, J=5 Hz, IH), 8.52 (m, IH); MS (ESI/APCI-) m/e 298 
(M-H)^ 

Example 134 

N-(3'.6'-dihvdro-2.4'-bipvridin-l'f2'm-vl methvn-3.4-dif lunrnhm^aTr„V1>. 
A mbcture of r,2',3',6'-tetrahydro-[2.4"]bipyridinyl hydrochloride (20 mg, 0.10 mmol, 
Saari, W. S.; et al. J. Med. Chem. 1984, 27. 1 182). paraformaldehyde (30 mg, 1 mmol), 3,4- 
diflurobenzamide (79 mg, 0.5 mmol, Lancaster), and 42 mg of potassium carbonate (0.3 
mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under nitrogen dvemight. The 
mixture was cooled to room temperature, filtered, and the solvent was ronoved. The residue 
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was purified by flash column chromatography on silica gel (10% methanol:ethy] acetate) to 
give 18 mg (55%) pure compound, 'h NMR (500 MHz, DMSO-ds) 5 2.58 (m, 2Hj, 2.79 (t, 
J=4 Hz. 2H). 3.32 (m. 2H), 4.28 (d. J=5 Hz, 2H), 6.71 (m. IH). 7.22 (m, IH). 7.55 (m. 2H). 
7-83 (m, 2H), 7.95 (t, J=6 Hz, IH), 8.52 (m. IH) 8.95 (t, J=5 Hz, IH); MS (ESI/APa-) m/e 
328 (M-H)*. 

Example 135 

N-f3^6'-dihvdro-2■4^bipvridi n-lY2^HVv1methvlV3■5w^imethoytfhell7^rm•/^>. 
A mixture of l'.2',3',6'-tetrahydro-[2.4']bipyiidinyl hydrochloride (20 mg. 0.10 mmol, 
Saari, W. S.; at al. J. Med. Chem. 1984, 27, 1 182), paraformaldehyde (30 mg, 1 mmol), 3,5- 
dimethoxybenzamide (91 mg, 0.5 mmol. Aldrich). and 42 mg of potassium carbonate (0.3 
mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under nitrogen overnight. The 
mixture was cooled to room temperature, filtered, and the solvent was removed. The residue 
was purified by flash column chromatography on silica gel (10% methanolrethyl acetate) to 
give 19 mg (55%) pure compound. 'H NMR (500 MHz, DMSO-dfi) 5 2.59 (m, 2H), 2.79 (t, 
3=4 Hz, 2H), 3.30 (m, 2H). 3.79 (s, 3H). 3.80 (s, 3H), 4.25 (d. J=5 Hz, 2H), 6.65 (s, IH), 6.71 
(m. IH). 7.02 (s. 2H). 7.22 (m, IH), 7.52 (d, J=6 Hz, IH), 7.75 (t, J=6 Hz, IH), 8.52 (m, IH) 
8.88 (t, J=5 Hz, IH); MS (ESI/APCI-) m/e 352 (M-H)*. 

Example 136 

N-f3-meth vlphenvl'>-2-(4-phenvl-l-piperidinvnacetamide 
The procedure described in Example 35 was followed, substituting 4-phenyIpiperidine 
for 4-(2-methoxyphenyI)piperidine to provide the title compound (99% yield), 'h NMR (300 
MHz, DMSO-dg) 5 1 .76 (m, 4H), 2.28 (m, 5H), 2.51 (in. IH), 2.98 (m, 2H), 3.12 (s, 2H), 
6.88 (d, J=6 Hz, IH), 7.19 (m. 2H), 7.29 (m, 4H), 7.46 (d, 2H), 9.61 (br s, IH); MS 
ODCI/NH3) m/e 310 (M+H)'-; Anal, caicd for C2oH24N20-0.2 HjO, C, 76.99; H, 7.88; N, 8.98. 
Found: C, 76.88, H, 7.85, N, 8.81 

Example 137 

2-f3'.6'-dihvdro-2.4'-bipvridin-lY2'H)-vn-N-C3-nitroDhenvnacetamide 
• The desired material was prepared according to the procedure of Example 124B by 
substituting the product from Example 124A with 2-chloro-N-(3-nitrophenyl)acetamide 
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(Lancaster). Yield 48 mg (97%). 'H NMR (300 MHz. DMSO-ds) 5 2.96 (br s. 2H), 3!45-3.75 
(m. 2H), 4.05-4.20 (m. 2H), 4.38 (s, 2H). 6.75 (br s, IH), 7.38 (m, IH), 7.66 (m, 2H), 7.89 
(m. 2H). 8.00 (d, >6 Hz, IH), 8.60 (m. IH), 8.63 (br s, IH), 10.45 (bi; s, IH). 11.08 (br s. 
IH); MS (ESiyAPCI+) m/e 339 (M+H)*. . 

Example 138 

N-l-adamantvl-2-r4-(3-<n^o-2-pvridiTi vlVl.p iper»irtnv11aeetatTiirfR 

Example 138 A 
N- 1 -adamantvl-2-bromoaeeteTni ^ft 
The procedure described in Example lA was followed, substituting l-adamantane 
arnme for 3-methylaniline to provide Ihe tide compound (77% yield) as a white solid. 'H 
NMR (300 MHz, DMSO-ds) 6 1.61 (m, 6H). 1.91 (m, 6H), 2.01 (m. 3H). 3.76 (s, 2H), 7.74 
(br s, IH); MS (DCI/NH3) m/e 272/274 (M+H)*; 289/291 (M+NH4)*. 

J 

Rxamplft 1 

N-1 -adamantYl-2-r4-f3-cvano-2-p vridinvn-l -piperazinvnacetamide 
The procedure described in Example 121B was followed, substimting the product 
from Example 138A for the product fiom Example 121 A to provide the title compound (50% 
yield) as an colorless oil. 'H NMR (300 MHz, DMSO-de) 5 1 .63 (m. 6H), 1 .95 (m, 6H), 2.01 
(m, 3H), 2.59 (m. 4H). 3.32 (s. 2H), 3.62 (m, 4H). 6.93 (dd. IH, J=7.8, 5.1 Hz). 7.11 (br s. 
IH), 8.06 (dd, IH, J=7.5, 1.7 Hz), 8.41 (dd. IH. J=4.8, 1.7 Hz); MS (DCI/NH3) m/e 380 
(M+H)*. 

Maleate salt: white solid; Anal, calcd for C22H29NsO-0.9 C4H4O4-O.3 C4Hg02: C, 63.07; H, 
6.91; N, 13:72. Found: C, 63.41; H, 6.72; N, 13.45. 

Example 139 

3-meihyl-N-ir2-mefevl-4-f2-pvridinvn-1 -pipera3aT»vl] metfavnben9:flTT.iH 

Example 139A 
3-methvl-l -f2-pvridifi vnpiperazine hvdrobrhimHft 
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A solution Of 2-methyIpipera2inc (1 .0 g, 0.01 mol, racemic mixture) and 2- 
bromopyridine (10 niL, 0.1 mol) was heated Id 120 °C for 1 6 hours. The reaction mixture 
was cooled to room temperature and partitioned between ethyl acetate and water. The layers 
were separated, and the water layer was concentrated under reduced pressure. The residue 
was triturated with ethyl acetate, dichloromethane, and methanol to afford 460 mg (26% 
yield) of racemic 3-methyl-l-pyridin-2-yl-piperazine hydrobiomide as an off-white solid. 'H 
NMR (300 MHz. DMSO-d^) 5 1.27 (d, J=6.6 Hz, 3H), 2.90 (dd. J=10.5. 14.1 Hz. IH), 3.10 
(m, 2H), 3.40 (m, 2H). 4.32 (m, 2H). 6.77 (dd, J=4.8. 6.9 Hz, IH), 6.-98 (d, J-8.1 Hz. IH), 
7.64 (m. IH). 8.15 (m. IH). 8.63 (br s. IH), 8.92 (br s, IH); MS (APd) m/e 178 (M+H)*.' 

Example 139B 

3-metfaYl-N-{r2-methvl-4-f2-nvridinvlVl-nmen« dnvllTnf.thvl}K^^-.a^,-^^ 
A solution of the product from Example 139A (250 mg, 0.97 mmol), the product from 
Example 91 A (201 mg, 0.97 mmol) and triethylamine (342 mg. 3.39 mmol) in acetonitrile 
(10 mL) was stirred at room temperature for 72 hours. The reaction mixture was poured into 
water and extracted with efliyl acetate. The ethyl acetate solution was then washed with 
additional water, a solution of saturated sodium bicarbonate, and brine before drying over 
sodium sulfete, filtering, and concentrating under reduced pressure. The residue was purified 
by flash cohunn chromatography on silica gel (2-5% ethanoLethyl acetate) 1» afford 216 mg 
(69% yield) of the title compound. 'H NMR (300 MHz. DMSO-ds) 6 1 .21 (d. J=5.4 Hz, 3H), 
2.34 (s, 3H), 2.50 (m, 3H), 2.85 (m, 2H). 4.06 (br d, J=10.5 Hz. 2H). 4.29 (dd. J=13.5, 6^0 
Hz. IH), 4.43 (dd, J=l 3.5. 6.0 Hz, IH). 6.58 (m. IH). 6.82 (d. J=8.7 H?. IH). 7.34 (m.' 2H). 
7.48 (m, IH). 7.63 (m. 2H). 8.07 (m. IH). 8.54 (dd. J=6.0. 6.0 Hz. IH); MS (ESI) m/e 325 ' 
(M+Hf. 

Example 140 . 

N-r3-methylphepvl)-2-r2-methvl-4-r2-p vriH, „vn.i.T,i„era^,-T,v l1acetaTnirff> 
A solution of the product from Example 139A (250 mg, 0.97 nunol), the product from 
Example lA (221 mg, 0.97 mmol). N.N-diisopropylethylamine (313 mg, 2.42 mmol), and 
toluene (8 mL) was heated at 60 »C for 16 hours and then cooled to room temperature. The 
reaction mixture was concentrated under reduced pressure, and the residue purified by flash 
column chromatography on silica gel (ethyl acetate) to afford 256 mg (81% yield) of the title 
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compound. 'HNMR (300 MHz, DMSO-de) 5 1.06 (d, J=6.3 Hz, 3H), 2.27 (s, 3H), 2.58 (m, 
2H), 2.80 (dd, J=12.3, 9.0 Hz. IH), 2.84 (m. IH), 3.10 (d. J=16.5 Hz, IH), 3.1 1 (m, IH), 3.38 
(d, J=16:5 Hz, IH), 4.00 (m, 2H), 6.63 (dd, J=8.1. 6.3 Hz, IH). 6.84 (d, J^llil Hz, IH), 6.89 
(m, IH). 7.18 (m. IH). 7.44 (m. 2H), 7.52 (m, IH). 8.10 (m, IH), 9.63 (br s. IH); MS (ESQ 
m/e 325 (M+H)*. 

Example 141 

3,5-dhnetfavl-N-(r4-r2-pvridinvlVl-pi peridinvlTTTi«rii vnh«i.^^^f.i.. 
A mixture of the product from Example 36C (20 mg, 0.10 mmol), parafomialdehyde 
(30 mg, 1 mmol), 3,5-dimethylben2amide (75 mg, 0.5 mmol), and 42 mg of potassium 
carbonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under nitrogen 
overnight. The mixture was cooled to room temperature, filtered, and the solvent was 
removed. The residue was purified by flash column chromatography on silica gel (10% 
methanohethyl acetate) to give 23 mg (72%) pure compound. 'H NMR (500 MHz, DMSO- 
de) 5 1.73 (m. 2H). 1.82 (m, 2H), 2.29 (m, 2H), 2.32 (s, 6H), 2.60 (m, IH). 2.95 (m, 2H), 4.18 
(d. J=5 Hz, 2H), 7.18 (m, 2H), 7.25 (d, J=6 Hz. IH), 7.50 (s. 2H). 7.68 (t. J=6 Hz, IH), 8.48 
(d. J=6 Hz, IH), 8.62 (t, J=5 Hz, IH); MS (ESI/APC1-) m/e 322 (M-H)"^. 

Example 142 

N-f3\6'-Kiihvdro-2.4'-bipvridin-lY2'm-vl methvl^-3.5-d ime1hvlhf>n^miH« 
A mixture of l',2'.3',6'-tetrahydro-[2,4']bipyridinyl hydrochloride (20 mg, 0.10 mmol. 
Saari, W. S.; et al. J. Med. Chem. 1984, 27, 1 182), paraformaldehyde (30 mg, 1 mmol). 3,5- 
dimethylbenzamide (75 mg, 0.5 mmol), and 42 mg of potassium caibonate (0.3 mmol) in 2.5 
mL absolute ethyl alcohol was heated to reflux under nitrogen overnight The mixture was 
cooled to room temperature, filtered, and the solvent was removed. The residue was purified 
by flash column chromatography on silica gel (10% methanol: ethyl acetate) to give 18 mg 
(56%) pure compoimd. 'H NMR (500 MHz, DMSO-dg) 5 2.33 (s, 6H), 2.56 (m, 2H). 2.78 (t, 
J=4 Hz, 2H), 3.28 (m, 2H), 4.18 (d, J=5 Hz. 2H), 6.71 (m. IH), 7.18 (s, IH), 7.22 (m, IH), 
7.50 (m, 3H). 7.75 (t, J=6 Hz, IH). 8.52 (d. J=5 Hz. IH), 8.62 (t, J=5 Hz, IH); MS 
(ESI/APCI-) m/e 320 (M-H)*. 

Example 143 
178 . 
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3-methvl-N4f3-methYl-3\6'>dihvdro-2.4'- bipvridin-^ 



Example 143A 

tert-butvl 3>methvl-3^6'-dihvdro-2,4'-bipvridine-l Y2'HVcflrboxvlate 
A solution of 4-trifluoromethanesulfonyloxy-3,6-dihydro-2H-pyridine-l -carboxylic 
acid tert-butyl ester (8.10 g, 24,8 mmol; Bursavich, M. G.; et al. Org. Lett. 2001, 3, 2317) in 
tetiahydrofuran (50 mL) was treated with 3-metfayl-2«-pyridyIzinc bromide (0.5 M in 
tetrahydrofuran, 65.0 mL, Aldrich), tetrakis(tripheiiylphosphine)-palladixim(0) (280 mg, 0.24 
mmol) and the mixture heated to 70 for 2 hours. The mixture was cooled to room 
temperature, concentrated under reduced pressure, the residue taken up in dichlorometbane 
and washed with IN sodium hydroxide. The organic phase was dried (magnesium sulfate), 
filtered and concentrated under reduced pressure. The residue was purified by flash columii 
chromatography on silica gel (elution with 50% ethyl acetate: hexanes) to provide 5.50 g 
(82% yield) of the title compound as a light yellow oil. *H NMR (300 MHz, DMSO-de) 5 
1.44 (s, 9H), 2.32 (s, 3H), 2.44 (m, 2H), 3.54 (m, 2H), 3.99 (m, 2H), 5.88 (br s, IH), 7.17 (dd, 
IH, J=7.8, 4.8 Hz), 7.62 (br d, IH, J=7.5 Hz), 8.36 (dd, IH, J=4.8. 1.7 Hz); MS (DCI/NH3) 
m/e 275 (M+H)^; 292 (M+NH,)"". 

Example 143B 
3-methvl-l'.2'.3',6'-tetrahvdro-2.4'-bipvridine 
The product from Example 143A (1.00 g, 3.64 mmol) in ethyl acetate (25 mL) was 
cooled to -78 °C and treated with a stream of hydrogen chloride gas for 10 minutes. The 
reaction mixture was allowed to warmed to room temperature with stirring. The solvent was 
removed under reduced pressure and the residue triturated with ethyl acetate, filtered and 
dried under vacuum ovemight to provide the title compound as a white solid (HCl salt). 
NMR (300 MHz, DMSO-dg) 5 2.43 (s, 3H), 2.71 (m, 2H), 3.31 (m, 2H), 3.79 (m, 2H), 6.08. 
(br s, IH), 7.66 (dd, IH, J=6.8, 5.8 Hz), 8.18 (br d, IH, J=6.6 Hz), 8.58 (d, IH, J=5.1 Hz); 
MS (DCI/NH3) m/e 175 (M+H)"*". 

Example 143C 

' 3>methvl-N>rr3>methvl O\6'-dihvdro>-2,4'-brovridin- 1 Y2'm.vnmetfavnbenzamide 
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A mixture of the product from Example 143B (trifluoroacetic acid sal^ 29 mg, 0.1 
mmol), paraformaldehyde (30 mg, 1 mmol), 3-methyIben2amide (68 mg, 0.5 mmol, AJdrich), 
and 42 mg of potassium carbonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to 
reflux under nitrogen overnight The mixture was cooled to room temperature, filtered, and 
the solvent was removed. The residue was purified by flash column chromatography on 
silica gel (10% methanol:ethyl acetate) to give 12.5 mg (39%) pure compound. 

NMR (500 MHz, DMSO.d6) 5 2.30 (s, 3H), 2.38 (s, 3H), 2.48 (m, 2H), 2.78 (m, 2H), 3.25 
(m, 2H), 4.28 (d, J=6 Hz. 2H), 5.82 (m, IH), 7.18 (t, J-6 Hz, IH), 7.38 (m, 2H), 7.60 (t, J=6 
Hz, IH), 7.71 (m, 2H), 8.38 (d, J=6 Hz, IH), 8.79 (t, J=6 Hz, IH); MS (ESI/APa-) m/e 320 
(M-H)"^. 

iBxample 144 

N-ff3--cvan o~3\6'-dihvdro>2,4*-bipvridin-lY2'm-vnmethvn-3 -methvlhftii7^^ 

Example 144A 

tert-butvl 3-cvano-3',6'-dihvdro-2,4'-bipvridine>l Y2'HVcarboxvlate 
A mixture of 4-trifluoromethanesulfonyloxy-3,6-dihydro-2H-pyridine-l-carboxylic 
acid tert-butyl ester (0.90 g, 2.7 mmol; Bursavich, M. G.; et al. Org. Lett. 2001, 3, 2317), 
lithium chloride (0.9 g, 20 mmol), hexamethylditin (1.0 mg, 3.05 mmol) and 
tetralds(triphenylphosphine)palladium(0) (0.38 g, 0.32 mmbl) in dioxane (40 mL) was heated 
was heated up under N2 at 100 ''C overnight. The mixture was cooled to room temperature, 
and concentrated. The residue was diluted wife ethyl acetate (100 mL), filtered through 
Celite®, the filtrate washed with sodium bicarbonate solution (30 mL) and brine (30 mL). 
The organic phase was dried over magnesium sulfate, concentrated to give 1.3 g of cmde 
product, which was used without purification. A mixture of the above crude soKd, 2-chloro- 
3-cyanopyridine (1.1 equivalents), lithium chloride (0.9 g, 20 mmol), and 
teti:akis(triphenylphosphine)palladium(0) (0.34 g, 0.3 mmol) m N,N-dimethylfonnamide (35 
mL) was heated up under N2 at 120 °C overnight. The mixture was cooled to room 
temperature, and concentrated. The residue was diluted with ethyl acetate (100 mL), washed 
with water (2x30 mL), dried over magnesium sulfate, and concentrated. The residue was 
purified by flash column chromatography on silica gel to give 0.39 g of product. *H NMR 
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(300 MHz, DMSO-dfi) 6 1.40 (s. 9H). 2.60 (m, 2H), 3.55 (m. 2H), 4.05 (m, 2H). 6.50 (br s. 
1H),.7.50 (m, IH), 8.35 (m, IH), 8.90 (m, IH). . 

Example 144B 
l'.2'.3'.6'-tefiahvdro-2.4'- bipvridme-3-caTt»omtrilR 
To the product from Example 144A was added trifluoroacetic acid/dicMoiomelhane 
(1 .1, 10 mL) at room tBmperature. The mixture was stirred for 5 hours. The solvent was 
removed to give 0.55 g of product. 'H NMR (300 MHz, DMSO-dg) 5 2.80 (m, 2H), 3.40 (m, 
2H), 3.95 (m, 2H), 6.55 (br s, IH), 7.60 (m, IH), 8.40 (m. IH). 8.90 (m. IH). 9.00 (m, 2H); 
MS(ESI/APCI+)m[/e 186(M+H)*. .. ' ' 

Example 144C: 

N-r(3-CvaDO-3^6'-d^hydro-2,4^bipvridiIl-lY2'm-v nmetfavl^-3-Tnethvlben>■■am^H>.■ 
A mixture of the product from Example 144B ( 30 mg. 0.1 mmol). paraformaldehyde 
(30 mg, 1 rranol), 3-methylbenzamide (70 mg, 0.5 mmol), and 42 mg of potassium carbonate 
(0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under nitrogen overnight. 
The mixture was cooled to room temperature, filtered, and the solvent was removed under 
reduced pressure. The residue was purified by flash column chromatography on silica gel 
(10% meftanol:ethyI acetate) to give 1 0 mg (32%) pure compound, 'h NMR (500 MHz, 
DMSO-dfi) 5 2.36 (s. 3H), 2.62 (m, 2H), 2.79 (m. 2H). 3.32 (m. 2H). 4.24 (d, J=5 Hz, 2H). 
4.66 (d, J=5 Hz. IH). 6.50 (m, IH), 7.35 (m, 2H), 7.49 (m, IH), 7.72 (m, 2H). 8.29 (d. J=6 
Hz. IH). 8.78 (m, IH); MS (ESI/APCI-) m/e 33 1 (M-Hf. 

Example 145 

N-(^,6-dimethv1phenv1V7-(3-metfavl-3\6'-dihvdro-2.4Lb,Y vridin-lY2TTWnan«t.rT,j^ 
A mixture of the product from Example 143B (trifluoroacetic acid sal^ 23 mg, 0.08 
mmol), 2-chloro-N-(2.6-dmiethylphenyl)acetamide (20 mg, 0.1 mmol, Aldrich) and sodium 
carbonate (50 mg) in dimethylfoimamide/water (3:1, 1 mL) was shaken at room temperature 
for 1 8 hours. The resulting mixture was concentrated under reduced pressure. The residue 
was purified by preparative HPLC to provide 10 mg (28%) of the title compound as a 
trifluoroacetic acid salt. 'H NMR (300 MHz„DMSO-d6) 6 2.20 (s, 6H), 2.40 (s, 3H), 2.80. 
(m, 2H), 3.50-3.70 (m. 2H). 4.00-4.15 (m. 2H). 4.39 (s. 2H). 5.92 (br s. IH). 7.10 (m. 3H). 
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7.33 (m, IH), 7.78 (m, IH), 8.43 (m, IH), 10.00 (br s, IH). 10.42 (m, IH); MS (ESI/APa+) 
m/e 336 (M+H)*. 

Example 146 

N-<4-fluorophenvlV2-f3-metfavl-3\6'-^vdr»- 7.4'-biDvridiTi-lY2Tn-vlWete^ 
The desired material was prepared according to the procedure of Exaniple 145 by 
substituting 2-chloro-N-(2,6-dimethylphenyl)acetamide wifti 2-chloro-N-(4- 
fluoTophenyl)acetamide (Maybridge). Yield 9 mg (26%). 'h NMR (300 MHz, DMSO-de) 5 
2.40 (s. 3H). 2.80 (m, 2H), 3.50-3.70 (m, 2H). 4.00^.15 (m. 2H), 4.36 (s, 2H), 5.92 (br s, 
IH), 7.20 (m, 2H), 7.35 (m, IH). 7.63 (m, 2H). 7.80 (m, IH). 8.43 (m, IH), 10.45 (m, IH), 
10.62 (br s, IH); MS (ESI/APa+) m/e 326 (M+H)*. 

Example 147 

N-f2,4-difluorophenv]')-2-f3-methvl- 3'.6'-dihvdro-2.4'-bip vririi n-lY2TO-vnacetamide 
The desired material was prepared according to the procedure of Example 145 by 
substituting 2-chloro-N-(2,6-dimethylphenyl)acetamide with 2-chloro-N-(2,4- 
difluorophenyl)acetamide (Maybridge). Yield 12 mg (33%). 'H NMR (300 MHz, DMSO- 
d«) 5 2.40 (s, 3H), 2.80 (m, 2H), 3.50-3.70 (m. 2H), 4.00-4.15 (m, 2H). 4.38 (s, 2H), 5.90 (br 
s, IH), 7.12 (m, IH), 7.35 (m. IH). 7.40 (m, IH), 7.78 (m, IH), 7.82 (m, IH), 8.42 (m, IH), 
10.40 (m, IH), 1 0.45 (br s, IH); MS (ESI/APCI+) m/e 344 (M+H)*. 

Example 148 

2-(3-methvl-3\6'-dihvdro-2.4'-biDvridin-lY2'm- vn-N-f2-methvh)henvnaceteTnirfB 
The desired material was prepared accordmg to the procedure of Example 145 by 
substituting 2-chloro-N-(2,6-dimethylphenyl)acetamide with 2-chloro-N-o-tolylacetamide 
(Maybridge). Yield 12 mg (34%), 'H NMR (300 MHz, DMSO-d«) 5 2.22 (s, 3H), 2.40 (s, 
3H), 2.80 (m, 2H), 3.50-3.70 (m, 2H), 4.00-4.15 (m, 2H), 4.38 (s, 2H), 5.92 (brs, IH), 7.19 
(m, IH), 7.22 (m, IH), 7.26 (m, IH), 7.36 (m, IH), 7.42 (m, IH), 7.80 (m, IH), 8.44 (m, IH), 
10.00 (br s, IH), 10.42 (m, IH); MS (ESi/APCI+) m/e 322 (M+H)*. 

■ . Example 149 

2-(3-methYl-3\6^dihvdro-2.4'-bipvridin-l Y2'm-viVN-r3-ftrifluQrometh vltoheiivl1anfttani;H>> 
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The desired material was prepared according to the procedure of Example 145 by 
substituting 2-chloro-N-(2,6-diinethylphenyl)acetamide with 2-chloro-N-(3- 
trifluoroihethylphenyl)acetaTnide (Maybridge). Yield 9 mg (23%). 'H NMR (300 MHz, 
DMSO-dfi) 6 2.40 (s, 3H), 2.80 (m, 2H), 3.50-3.70 (m. 2H), 4.00-4.15 (m. 2H), 4.37 (s. 2H), 
5-92 (br s, IH). 7.37 (m, IH), 7.52 (m, IH), 7.62 (m, IH), 7.79 (m, 2H). 8.10 (m. IH). 8.44 
(m, IH), 10.42 (m, IH), 11.00 (br s, IH); MS (ESI/APCI+) m/e 376 (M+H)*. 

Example 150 

N-f3-chlo^o-4-fluorophe^vl)-2-f3-methvl-3^6Mihvd ^o-2■4^binvridin-lY2'm^ 

The desired material was prepared according to the procedure of Example 145 by 
substituting 2-chloro-N-(2,6-dimethylphenyl)acetamide with 2-chloTO-N-(3-chloK>-4- 
fluorophenyl)acetamide (Maybridge). Yield 9 mg (24%). 'h NMR (300 MHz, DMSO-de) 5 
2.40 (s. 3H), 2.80 (m, 2H), 3.50-3.70 (m, 2H), 4.00-4.15 (m, 2H), 4.33 (s, 2H), 5.95 (br s. 
IH). 7.36 (m, IH), 7.44 (m, 2H), 7.78 (m, IH), 7.92 (m, IH), 8.44 (m, IH), 10.42 (m, IH^. 
1 0.82 (br s, IH); MS (ESI/APCI+) m/e 360 (M+H)"". 

Example 151 

2-(3-methYl- 3',6'-dihYdr o -2, 4'-bipvridip-l'(2'Hl-vn-N-r4-rtrifluoTOTnethoxv^phenvl1 :,reta^jH>. 

The desired material was prepared according to the procedure of Example 145 by 
substituting 2-chloTO-N-(2,6-dimethylphenyQacetamide with 2-chloro-N-(4- 
trifluoromethoxyphenyl)acetamide (Maybridge). Yield 9 mg (22%). 'H NMR (300 MHz, 
DMSO-dfi) 5 2.40 (s. 3H). 2.80 (m, 2H), 3.50-3.70 (m, 2H), 4.00-4.15 (m, 2H), 4.30 (s, 2H), 
5.92 (br s, IH), 7.36 (m, IH), 7.40 (m, 2H). 7.77 (m, 2H). 7.82 (m, IH), 8.42 (m, IH), 10.42 
(m, IH), 10.80 (br s, IH); MS (ESI/APCI+) m/e 392 (M+H)*. 

. . Example 152 

2-(3-methv]-3\6^dihvdro-2.4'-bipvridin-lY2TI^-vlV N-f2-ftriflunrnmetfavnnhenvnacetamide 

The desired material was prepared according to the procedure of :&cample 145 by 
substituting 2-chloro-N-(2,6-dimethylphenyl)acetamide with 2-chloro-N-(2- 
trifluoromethylphenyl)acetamide (Maybridge). Yield .10 mg (26%). !h NMR (300 MHz, 
DMSO-d«) 6 2.40 (s, 3H), 2.80 (m, 2H), 3.50-3.70 (m, 2H), 4.00-4.15 (m, 2H), 4.35 (s, 2H), 
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5.92 (br s, IH). 7.36 (m, IH). 7.60 (m, 2H), 7.80<m, 3H), 8.42 (m. IH). 10.40 (br s, IH), 
.10.42 (m,lH); MS (ESI/APCI+)ni/e 376 (M+H)*. • ' 

Example 1 53 

N-(2,3-dichlorophenYl)-2-(3-me1hvl-3\6^dihvdm-24Uhip ynHm-lY2'm-vn«r^^^^^ 
The desired material was prepared according to the procedure of Example 145 by 
substituting 2-chloro-N-(2,6-dimefhylphenyI)acetamide with 2-Ghloro-N-(3,4- 
dichlorophenyl)acetamide (Maybridge). Yield 10 mg (26%). 'h NMR (300 MHz, DMSO- 
d,) 5 2.40 (s. 3H). 2.80 (m. 2H), 3.50-3.70 (m, 2H). 4.00-4.15 (m. 2H). 4.40 (s, 21^. 5.92 (br 
s. IH). 7.37 (m. IH). 7.42 (m, IH). 7.58 (m. IH). 7.77 (m. IH), 7.81 (m. IH). 8.42 (m. IH), 
1 0.42 (br s. IH), 10.45 (m, IH); MS (ESI/APCI+) m/e 377 (M+Hf. 

Example 154 

2-(3-methyl-3\6--dihydro-2,4--hipyridin-lY?.'H>-vlVN-r4-rtriflnornrn ethvl^T,henvn«.^ 

The desired material was prepared according to the procedure of Example 145 by 
substituting 2-chloK)-N-(2,6-dimethylphenyl)acetamide with 2-chloro-N-(4- 
trifluorometiiylphenyl)acetamide (Maybridge). Yield 1 1 mg (28%). 'h NMR (300 MHz. 
DMSO-d<s) 8 2.40 (s. 3H). 2.80 (m, 2H), 3.50-3.70 (m, 2H). 4.00-4.1 5 (m, 2H). 4.37 (s, 2H), 
5.92 (br s. IH). 7.36 (m, IH), 7.78 (m, 3H), 7.82 (m, 2H). 8.42 (m. IH). 10.42 (m, IH). 10.98 
(br s, IH); A«S (ESI/APCI+) m/e 376 (M+H)*. 

Example 155 

2-r4-f3-cYano-2-thienvlV3 6-dibYdro-U2HVpvridinvn-N.n-,^ ethvlph^vn«n^t.^i^, 

Example 155A 

2-f 1 ,2,3,6-tetrahvdro-4-pvridinvn-3-tT..fYp lieT, ecarbonitri1i> triflgoraeetflfe 
The desired material was prepared according to the procedure of Examples 144A and 
144B by substituting 2-bromo-3-methyl-pyridine with thiophene-3-carbonitrile. 'HNMR 
(300 MHz, DMSO-de) 6 2.80 (m. 2H). 3.40 (m, 2H). 3.90 (m. 2H). 6.45 (br s. IH), 7.45 (m, 
IH), 7.75 (m, IH), 8.95 (m, 2H); MS (ESI/APCI+) m/e 191 (M+H)*. 

Example 1S5R 
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2-r4-(3-cYano.2-thienY]>-3,6-daivdn>-ir?.HVpvridi^vl]-N.^ 3-meth^ 

The desired material was prepared according to the procedure of Example 145 by 
substituting the product from Example 143B.with the product from Example 155A, and 2- 
chloro-N-(2,6-dimethylphenyl)acet^mide with the product from Example 33A. Yield 13 mg 

(36%). 'H NMR (300 MHz, DMSO-de) 5 2.30 (s,3H), 2.90 (m,2H), 3.50-4.20 (m.4H). 430 
(s, 2H). 6.43 (br s. IH). 6.98 (m, IH). 7.24 (m. IH), 7.42 (m, 2H). 7.50 (m. IH), 7.78 (m, 
IH), 10.42 (m, IH). 10.44 (br s, IH); MS (ESI/APCI+) m/e 338 (M+H)*. 

Example ISfi 

2-(3-CYano-3\6'-dihvdro-7.,4'-bipYridin-lY2H^-vlVM-r7 ,^^ imethvlnhenvn«n..«^ 
The desired material was prepared according to the procedure of Example 145 by 
substituting the product of Example MSB with the product from Example 144B. Yield 10 
mg (27%). 'H NMR (300 MHz. DMSO-dg) 5 2.20 (s. 6H), 2.90 (m. 2H). 3.50-3.70 (m. 2H). 
4.00-4.15 (m. 2H), 4.37 (s, 2H),6.55 (br s. IH). 7.20 (m, 3H), 7.55 (m, IH), 8.40 (m, IH). ' 
8.80 (m. IH). 10.00 (br s, IH). 10.45 (m. IH); MS (ESI/APCI+) m/e 347 (M+H)*. 

• Example 157 

2-f3-cyano-3'.6'-dihydro-2.4'-bipvridin-lY2'H^-vn-N - f4-nuornp T,Pt,Yl).n^to^,-^. 
The desired material was prepared according to the procedure of Example 145 by 
substituting by substituting the product of Example 143B with the product from Example 
144B, and 2-chloro-N-(2,6-dimethylphenyl)acetamide with 2-chloto-N-(4- 
fluorcq3henyl)acetamide (Maybridge). Yield 1 1 mg (3 1%). >H NMR (300 MHz. DMSO-de) 
5 2.95 (m. 2H), 3,50-3.70 (m. 2H). 4.00-4.15 (m, 2H). 4.37 (s. 2H). 6.55 (br s, IH). 7J20 (m. 
2H), 7.65 (m, 3H), 8.40 (m, IH). 8.85 (m: IH). 10.50 (m. IH). 10.70 (br s. IH); MS 
(ESI/APCI+) m/e 337 (M+H)^ 

Example 158 . 

• 2-f3-cvano-3\6'-dihydro-2,4' -bipy ridin-l Y 2' m -vlVN-f2.4-difl..n ropheiivnar.«fa^^H^ 
The desired material was prepared according to the procedure of Example 145 by 
substituting the product of Example 143B with the product from Example 144B, and 2- 
chloro-N-(2,6-dimethylphenyl)acetamide with 2-ch]oro-N-(2,4-difluorophenyl)acetamide 
(Maybridge). Yield 1 1 mg (29%). 'H NMR (300 MHz, DMSO-dfi) 6 2.95 (m. 2H), 3.50-3.70 
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(m, 2H), 4.00^.15 (m, 2H), 4.35 (s, 2H), 6.55 (br s; IH), 7.20 (m, IH), 7.40 (m, IH), 7.60 ' 
(in, IH), 7.85 (m, IH), 8.40 (m, IH), 8.85 (m, IH), 10.50 (m, IH), 10.55 (br s. IH); MS 
(ESI/APCI+) m/e 355 (M+H)"". 

Example 159 

2-( 3^cvaDo-3\6'>-dihvdTo-2.4'-bipvridin-lY2m>vlVN.^2-methvlp ^^ ^ 
The desired material was prepared according to the procedure of Example 145 by 
substituting the product of Example 143B with the product from Example 144B, and 2- 
chloro-N-(2,6-dimethylphenyl)acetamide with 2-chloro-N-o-toIylacetamide (Maybridge). 
Yield 1 1 mg (31%). ^H NMR (300 MHz, DMSO-dg) 5 2.20 (s, 3H), 2.95 (m, 2H), 3.50-3.70 
(m, 2H), 4.00-4.15 (m, 2H), 4.35 (s, 2H), 6.60 (br s, IH), 7,20 (m, 3H), 7.45 (m, IH), 7.60 
(m, IH), 8.40 (m, IH), 8.80 (m, IH), 10.00 (br s, IH), 10.55 (m, IH); MS (ESI/APCI+) m/e 
333 (M+H)"**. 

Example 160 

2^(3-cvano-3\6*Kiihvdro>-2.4'>bipv ridin-lY2'm-vlVN-r3>rtrifluoromethvl>^^ 

The desired material was prepared according to the procedure of Example 145 by 
substituting the product of Example 143B with the product from Example 144B, and 2- 
chloro-N-(2,6-dimethylphenyl)acetamide with 2-chloro-N-(3- 

trifluoromethylphenyl)acetamide (Maybridge). Yield 1 1 mg (28%). ^H NMR (300 MHz, 
DMSO-dfi) 5 2.90 (m, 2H), 3.50-3.70 (m, 2H), 4.00-4.15 (m, 2H), 4.30 (s, 2H), 6.55 (br s, 
IH), 7.60 (m, 3H), 7.75 (m, IH), 8.10 (m, IH), 8.40 (m, IH), 8.80 (m, IH), 10.50 (m, IH), 
10.95 (br s, IH); MS (ESI/APCI+) m/e 387 (M+H)*. 

Example 161 

2-(3-cYano>3\6'-dihvdro-2,4^-bipvridin-lY2'HWn ^N-r4-rtrifluoromethoxv^phen 

The desired material was prepared according to the procedure of Example 145 by 
substituting the product of Example 143B with the product from Example 144B, and 2- 
chloro-N-(2,6-drmethylphenyI)acetamide with 2-chloro-N-(4- 

trifluoromethoxyphenyl)acetamide (Maybridge). Yield 1 1 mg (27%). 'H NMR (300 MHz, 
DMSO-d6) 5 2.90 (m, 2H), 3.50-3.70 (m, 2H), 4.00-4.15 (m, 2H), 4.35 (s, 2H), 6.55 (br s, 
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IH), 7.40 (m, 2H), 7.60 (m, IH), 7.75 (m, 2H), 8.40 (m, IH), 8.80 (m, IH), 10.50 (m, IH), 
10.80 (br s, IH); MS (ESI/APCI+) m/e 403 (M+H)^ 



Example 162 

2-f 3 -cvano-3',6'-dihvdro--2,4'-biT)vridin- 1 Y 2'Hl-vlVN-r2-f trifluoromethvnphenvnacetamide 
The desired material was prepared according to the procedure of Example 145 by 
substituting the product of Example 143B with tiie product from Example 144B, and 2- 
chloro-N-(2,6-dimefhylphenyl)acetamide with 2-chlor6-N-(2- 

trifluoromethylphenyl)acetamide (Maybridge). Yield 1 1 mg (28%). *H NMR (300 MHz, 
DMSO-dc) 5 2.90 (m, 2H), 3.50-3.70 (m, 2H), 4.00-4.15 (m, 2H),4.35 (s, 2H), 6.55 (br s, 
IH), 7.55 (m, 3H), 7.80 (m, 2H), 8.40 (m, IH), 8.80 (m, IH), 10.40 (br s, IH), 10.50 (m, IH); 
MS (ESI/APCI+) m/e 387 (M+H)**". 

Example 163 

2-(3-cvaDO-3\6*-dihvdro-2- 4'>bip\aidin-lY2'HVvlVN-r23-dichlorot)henvl)acetamide 
The desired material was prepared according to the procediure of Example 145 by 
substituting the product of Example 143B with the product from Example 144B, and 2- 
chloro-N-(2,6-dimethylphenyl)acetamide with 2-chloro-N-(2,3-dichlorophenyl)acetamide 
(Maybridge). Yield 12 mg (30%). 'H NMR (300 MHz, DMSO-d^) 5 2.90 (m, 2H), 3.50- 
3.70 (m, 2H), 4.00-4:i5 (m, 2H), 4.35 (s, 2H), 6.55 (br s, IH), 7.40 (m, 2H), 7.60 (m, 2H), 
8.40 (m, IH), 8.80 (m, IH), 10.50 (m, 2H); MS (ESI/APCI+) m/e 388 (M+H)"". 

Example 164 

3-methvl-N -lf4-f6-oxo-lf6H>-pvri dfl!;nTiYl)-1 .piperidinvl1me 
The procedure described in Example 111 was followed, substituting the product from 
Example 40B for 4-(2-methoxyphenyl)piperidine to provide the title compound (99% yield). 

NMR (300 MHz, DMSO-dfi) 5 1.74 (m, 2H), 1.88 (m, 2H), 2.37 (s, 3H), 2.39 (m, 2H), 
2.99 (m, 2H), 4.19 (m, 2H), 4.71 (s, IH), 6.91 (dd, J=9, L5 Hz, IH), 7.38 (m, 3H), 7.69 (m, 
2H), 7.96 (dd, J=9.0, 3.0 Hz, IH), 8.75 (br s, IH); MS (DCIMH3) m/e 327 (M+H)"*". 
Maleate salt: Anal, calcd for C|8H22N402-1.25 C4H404-1.5 H2O: C, 55.42; H, 6.07; N, 1 1.24. 
Found: C, 55.25; H, 5.88; N, 13.03. 
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Example 165 

N"f3',6'-dihvdro-2.4'-bipvridm-l Y2'HVvlinethvn-l -adamantaneca rboxaTnirie 
Prepared in the same mamier as Example 115 substituting 1-adaxnantanecarboxamide 
(Aldrich) for 3-methoxybenzamide (43 mg, 6% yield). NMR (300 MHz, DMSO-de) 5 
1.66 (m, 6H), 1.80 (m, 6H), 1.95 (m, 3H), 2.30 (m, 2H), 2.66 (t, J=4.5 Hz, 2H)\ 3.15 (m, 2H), 
4.06 (d, J=6 Hz, 2H), 6.68 (m, IH), 7.21 (m, IH), 7.51 (d, J=6 Hz, IH), 7,72 (m, 2H), 8.51 
(m, IH); MS (DCLWH3) m/e 352 (M+H)**". 

Example 166 

3^mefcvl-N-(r4-fl,3-tMazol-2-vr>-3,6--dihvdro-lf2HVpvrjdinvl1^^ 

Example 166 A 

tert-butvl 4-( 1 ,3-thiazol-2-vlV3 .6'dilivdro- 1 f2Hr>-pvridinecaTboxvlate 
The procedure described in Example 143 A was followed, substituting 2-thiazolylzinc 
bromide for 3-methyl-2-pyridyl2inc bromide to provide the title compound (56% yield). *H 
NMR (300 MHz, CDCI3) 5 1.5 (s, 9H), 2.7 (m, 2H), 3.33 (t, 2H, J=6 Hz), 4.10 (q, 2H, J=3 
Hz), 6,60 (m, IH), 7.21 (d, IH, J=3 Hz), 7.78 (d, IH, J=3 Hz); MS (DCI/NH3) m/e 267 
(M+H)"". 

Example 166B 
4-f 1 ,3-thiazol-2-vn-l .2.3,6-tetrahvdTopvridine 
A solution of the product from Example 166A (3.62 g, 13.6 mmol) in 25% 
trifluoroacetic acid/dichloromethane (30 mL) was stirred at room temperature for 2 hours. 
The reaction was concentrated under reduced pressure to afford brown oil (1 .69 g, 74%). ^H 
NMR (300 MHz, CDCI3) 6 2.55 (m, 2H), 3.12 (t, 2H, J=6 Hz), 3.59 (m, 2H), 6.63 (m, IH), 
7.20 (d, IH, J=3 Hz), 7.75 (d, IH, J-3 Hz); MS (DCI/NH3) m/e 167 (M+H)-". 

Example 166C 

3-methvl-N-lf4~ri3-thiazoI-2-vlV3.6-dihvdro-lf2H)-pvridinvllm efhYl>bftn7^^^ 
The procedure described in Example 200 was followed, substituting the product ftom 
Example. 166B for the product from Example 1 1 9A to provide the title compound as a yellow 
sticky residue 680 mg (36%). ^H NMR (300 MHz, CDCI3) 5 2.4 (s, 3H), 2.8 (m, 2H), 2.95 (t, 
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2H, 4.5 Hz), 3.42 (m, 2H), 4.5 (d, 2H, J-6 Hz), 6.6 (m, IH), 7.2 (d/lH, J=3 Hz), 7.35 (dd, 
2H, J-4.5 Hz, 1.5 Hz), 7.49 (m, IH), 7.52 (s, IH), 7,78 (d, IH, J-3 Hz); MS (DCI/NH3) m/e 
314 (M+H)"^. Maleate salt: Anal, calcd for CnHigNaOS-l.O C4H4O4-0.5 H2O: C, 57.52; H, 
5.52; N, 9.58. Found: C, 57.48; H, 5.33; N, 9.52. 

Example 167 

2-f4-f3-cvano-2-pvridmvn-l-piperazinvli-N--L23.4 >teta^^ 

Example 167 A 
2-bromo-N-l ,2.3 ,4-t etrahvdro- 1 -naphthalen vlacetainiHft 
The procedure described in Example 1 A was followed, substituting (db)-i,23,4- 
tetrahydro-l-naphtfiyiamine hydrochloride for 3-methylaniline to provide the title compound 
(22% yield) as a white solid. 'H NMR (300 MHz, DMSO-de) 5 .1.75 (m, 4H), 2.73 (m, 2H), 
3.87 (ABq, 2H, Jab=10.5 Hz, Avab-8.5 Hz), 4.91 (m, IH), 7.15 (m, 4H), 8.65 (br d, IH, 
J=8.5 Hz); MS (DCimHa) rp/e 268/270 (M+H)*"; 285^87 (M+lfflU)^ 

Example 167B 

2~r4-(3K;vano-2-pvridinvIV 1 -pi perazinvll-N- 1 23 .4-tetrahvdro- 1 -naphthalenvlacetamide 
The procedure described in Example 121 B was followed, substituting the product 
from Example 167A for the product from Example 121 A to provide the title compound (87% 
yield) as a white solid. 'H NMR (300 MHz, DMSO-dg) 6 1.81 (m, 4H), 2.63 (m, 4H), 2.74 
(m, 2H), 3.08 (ABq, 2H, Jab=15.3 Hz, Avab=8.8 Hz), 3.62 (m, 4H), 5.02 (m, IH), 6.92 (dd, 
IH, J-7.5, 4.8 Hz), 7.13 (m, 4H), 8.06 (dd, IH, J=7.8, 2.0 Hz), 8.06 (m overlapped, IH), 8.40 
(dd, IH, J-4.8, 2.0 Hz); MS (DCI/NH3) m/e 376 (M+H)^; Anal, calcd for C22H25N5O: C, 
70,38; H, 6.71; N, 18.65. Found: C, 69.99; H, 6.85; N, 18.59. 

Example 168 . 

2-r4-f3-cvano-2-Pvridinv n-l-piperazmvn-N-rflSV1.2.3.4-tetrahy Hrn- 
naphtfaalenvllacetamide 

Example 168A 

2>-bromo-N-rflSV1.2-3.4 -tetrahvdro-l-naphthalenvllacetamide 
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The procedure described in Sample lA was followed, substituting (S)-l ,2,3,4- 
tetrahydro-l-naphthylamine (Lancaster) for 3-metihylaniline to provide the title compound 
(87% yield) as a white solid. NMR (300 MHz, DMSO-de) 5 1 .79 (m. 4H), 2.73 (m, 2H), 
3.87 (ABq, 2H, Jab=10.9 Hz, Avab=8.6 Hz), 4.93 (m, IH), 7.15 (m, 4H), 8.65 (br d, IH, 
J=8.5 Hz); MS (DCI/NH3) m/e 268/270 (M+lif; 285/287 (M+NH4)*. 

Example 168B 

2-r4-f3-cvano-2-pvridinvlVl-piperazinvl%N-rflSV1.23.4-tetrahvdr^ 

naphthalenvllacetamide 
The procedure described in Example 121B was followed, substituting the product 
from Example 168A for the product from Example 121A to provide the title compoimd (67% 
yield) as a white solid. [a]^^D -39.37** (c 0.315, CHCI3); 'H NMR (300 MHz, DMSO-de) 5 
1.81 (m, 4H), 2.62 (m, 4H), 2.74 (m, 2H), 3.08 (ABq, 2H, Jab=14.9 Hz, Avab=8.8 Hz), 3.61 
(m, 4H), 5.00 (m, IH), 6.92 (dd, IH, J=7.8, 4.8 Hz), 7.12 (m, 4H), 8.06 (dd, IH, J-7.8, 2.0 
Hz), 8.06 (m, overlapped, IH), 8.40 (dd, IH, J=4.8, 2.0 Hz); MS (DCI/NH3) m/e 376 
(M+H)"^; Anal, calcd for C22H25N5O: C, 70.38; H, 6.71; N, 18.65, Found: C, 70.00; H, 6.90; 
N, 18.26. 

Example 169 

2-r4-(3-cvano-2-pvridinvD- 1 -piperazinvlVN-rf IRV 1 ,23,4-'tetrahvdro>l - 
naphthalenvllacetamide 

Sample 169 A 

2-bromo-N-rflRV1.2.3,4-tetrahvdro-l-naphthalenvllacetamide 
The procedure described in Example lA was followed, substituting (R)-l, 2,3,4- 
tetrahydro-l-naphthylamine (Lancaster) for 3-methylaniline to provide the title compoimd 
(52% yield) as a white solid. 'H NMR (300 MHz, DMSO-d^) 5 1.78 (m, 4H), 2.73 (m, 2H), 
3.87 (ABq, 2H, Jab==10.9 Hz, Avab=8.6 Hz), 4.93 (m, IH), 7.15 (m, 4H), 8.65 (brd, IH, 
J=8.5 Hz); MS (DCI/NH3) m/e 268/270 (M+H)*; 285/287 (M+NH4)*. 

Example 169B 
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2-r4--f 3-cvaDo-2-pvrid mvlVl ■piDerazinvll-N-fn RVl .23-4-tetrahvdro>l - 

naphflialenvnacetamide 
The procedure described in Example 121B was followed, substituting flie product 
from Example 1 69 A for the product from Example 121A to provide the tifle compound (69% 
yield) as a white solid, [aj^o +41.97° (c 0.305, CHCI3); NMR (300 MHz, DMSO-dfi) 5 
1.79 (m, 4H), 2.63 (m, 4H), 2.74 (m, 2H), 3.08 (ABq, 2H, Jab=15.3 Hz, Avab=8.8 Hz), 3.61 
(m, 4H). 5.01 (m, IH), 6.92 (dd, IH, J=7.8, 4.8 Hz), 7.12 (m, 4H). 8.06 (dd, IH, J=7.8, 2.0 
Hz), 8.06 (m, overlapped, IH), 8.40 (dd, IH, J=4.8, 2.0 Hz); MS (DCLVIH3) m/e 376 
(M+H)""; Anal, calcd for C22H25N5O.O.2 H2O: Q 69.71; H, 6.75; N, 18.47. Found: C, 69.63; 
H, 6.75; N. 18.49. 

Example 170 

N-f2,6-dietfavlphen vn-2-r4-f2-pvridinvn>l-p iperidin vnacetamide 
To a 23 °C solution of 2,6-diethylamline (59 mg, 0,394 mmol) and dichloromethane 
(1.5 mL) was added pyridine (52 mg, 0.656 mmol) and chloroacetyl chloride (37 mg, 0.328 
mmol), and the reaction mixture vigorously shaken for 3 hours. To this reaction mixture was 
added a suspension of the product from Example 36C (hydrochloride salt, 50 mg, 0.253 
mmol), sodium carbonate (115 mg, 1.08 mmol), N,N-dimethylformamide (2.2 mL) and water 
(1.1 mL), and the resultant mixture shaken overnight for 16 hours. The solvent was removed 
under reduced pressure, and the residue was suspended in a solution of dimethylsulfoxide 
(1.5 mL) and methanol (1.5 mL). This suspension was fHtered through a pad of Celite®, and 
the filtrate was purified via preparative HPLC on a Waters Nova-Pak HR CI 8 column (40 
mm X 100 nun, 6 pm particle size) using a gradient of 10% to 100% acetonitrile:aqueous 
ammonium acetate (10 mM) over 12 minutes (15 minutes run time) at a flow rate of 70 
mL/minute to provide the title compound Orield: 22.7 mg, 0.065 mmol, 26%). 'H NMR (300 
MHz, DMSO-dfi) 5 1.12 (t, J=7.5 Hz, 6H), 1.90 (m, 4H). 2.32 (m. 2H). 2.50 (q, J=7.5 Hz, 
4H), 2.70 (m, IH), 3.05 (m, 2H), 3.14 (s, 2H), 7.09 (m, 2H), 7.19 (m, 2H), 7.32 (d, J=8.1 Hz, 
IH), 7.72 (ddd, J=2.1, 7.5, 7.5 Hz, IH), 8.49 (m, IH), 9.23 (br s, IH); MS (ESI) m/e 352 
(M+H)*; Anal, calcd for C22H29N3O-0.25C2H4O2-0.25H2O: C, 72.84; H, 8.29; N, 11.33. 
Found: C, 72.71; H, 8.04; N, 11.59. 

Example 171 
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2-r4-f2-pvridinvlVl=-piperidipvlVN-QA6-trifluorophenvnacetamid 
The title compound was prepared according to the method of Example 170 
substituting 2,4,6-trifluoroaniline in place of 2,6~diethylaniline (yield: 35.3 mg, 0.101 mmol, 
40%). NMR (300 MHz, DMSO-d^) 5 1.86 (m, 4H), 2.27 (m, 2H), 2.67 (m, IH), 3.01 (br 
d, J=10.5 Hz. 2H), 3.18 (s, 2H), 7.24 (m, 4H), 7.73 (ddd, J=2.1, 7.5, 7.5 Hz, IH), 8.49 (m, 
IH), 9.44 (br s, IH); MS (ESI) m/e 350 (M+H)*^; Anal, calcd for CigHigFaNaO-O.l 
C2H4O2-0.1 H2O: C, 61.20; H, 5.25; N, 11.77. Found: C, 61.22; H, 5.18; N, 11.78. 

Example 172 

N-r4~chloro>2.6-dimethvlphenvlV2--r4~f2-pvridinvlVl-piperidinvl1acetamide 
The title compound was prepared according to the method of Example 170 
substituting 4-chloro-2,6-dimethylaniline hydrochloride in place of 2,6-dieliiylaniline and 
adding one additional equivalent each of p3^dine and sodiimi carbonate, (yield: 22.9 mg, 
0.064 mmol, 25%). NMR (300 MHz, DMSO-de) 5 1.90 (m, 4H), 2.05 (s, 3H), 2.14 (s, 
6H), 2.30 (m, 2H), 2.67 (m, IH), 3.04 (m, 2H), 3.16 (s, 2H), 4.67 (br s, IH), 6.83 (s, 2H, min. 
rot), 7.16 (s, 2H, maj. rot), 7.20 (m, IH), 7.29 (br d, J==7.5 Hz, IH), 7.72 (ddd, J=2.1, 7.5, 
7.5 Hz, IH), 8.48 (m, IH), 9.27 (br s, IH), ; MS (ESI) m/e 358 (M+H)""; Anal, calcd for 
C20H24C1N3O-0.35 C2H4O2-0.15 H2O: C, 65.15; H, 6.79; N, 11.01. Found: C, 65.19; H, 6.76; 
N, 11.02. 

Example 173 

2-r4-f2-pvridinvn-l-piperidinvll-N-r2.4.6-trichloronhenvnacetamide 
The title compound was prepared according to the mediod of Example 170 
substituting 2,4,6-trichloroaniline in place of 2,6-diethylaniline ^eld: 21.2 mg, 0.053 mmol, 
21%). 'HNMR (300 MHz, DMSO-de) 5 1.84 (m, 4H), 2.48 (m, 2H), 2.67 (m, IH), 3.10 (br 
d, J=10.5 Hz, 2H), 3.17 (s, 2H), 7.21 (m, IH), 7.30 (d, J-7.8 H2;, IH), 7.72 (ddd, J=2.1, 7.5, 
7.5 Hz, IH), 7.77 (s, 2H), 8.48 (ra, IH); MS (ESI) m/e 400 (M+H)""; Anal, calcd for 
CisHigChNaO-O.l C4H4O4-0.55 H2O: C, 50.36; H, 4.44; N, 8.01. Found: C, 50.32; H, 4.17; 
N, 7.74. 

Example 174 

N-r2.6-diethvlphenvlV2-f 3*.6'-dihvdro-2,4'-bipvridin> 1 'r2'ID-vnacetamide 
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The title compound was prepared according to the method of Example 170 
substituting r,2',3',6'-tetrahydro-[2,4Tbipyridinyl hydrochloride (Saari, W. S.; et al. J. Med. 
Chem. 1984, 27, 1 182) m place of the product from Example 36C. The purification also 
employed 0.1% aqueous trifluoroacetic acid in place of aqueous ammonium acetate (10 mM). 
(yield: 45 mg, 0.067 mmol, 26%). NMR (300 MHz, DMSO-dg) 5 1 . 14 (t, J=7.5, 7.5 Hz, 
6H), 2.50 (q, J=7.5 Hz, 4H), 2.92 (m, 2H), 3.46 (m, IH), 3.50 (m, IH), 4.02 (m, IH), 4.17 (m, 
IH), 4.39 (s, 2H), 6.74 (br s, IH), 7.16 (m, 2H). 7.24 (dd, J=6.0. 8.4 Hz, IH), 7.34 (m, IH), 
7.66 (m, IH), 7.85 (ddd, J=2.1, 7.5, 7.5 Hz, IH), 8.60 (m, IH), 9.93 (s, IH); MS (ESI) m/e 
350 (M+H)"*^; Anal, calcd for C22H27N30-2.8 C2HF3O2: C, 49.57; H, 4.49; N, 6.28. Found: C, 
49.48; H, 4.50; N, 6.33. 

Example 175 

2-(3\6'->dihvdro-2.4'-bipviidin-lYTHVvlVN-f2.4.6-trifluorophenvnacetami 
The title compound was prepared according to the method of Example 170 
substituting 2,4,6-trifluoroaniline in place of 2,6-diethylaniline and substituting r,2%3',6'- 
tetrahydro-[2,4']bipyridinyl hydrochloride (Saari, W. S.; et al. J. Med. Chem. 1984, 27, 1182) 
in place of the product firom Example 36C. The purification also employed 0.1% aqueous 
trifluoroacetic acid in place of aqueous ammonium acetate (10 mM). (3neld: 59 mg, 0.084 
mmol, 33%). 'H NMR (300 MHz, DMSO-de) 5 2.92 (m, 2H), 3.45 (m, IH), 3.68 (m, IH), 
4.03 (m, IH), 4.12 (m, IH), 4.42 (s, 2H), 6.71 (br s, IH), 7.37 (m, 3H), 7.66 (d, J=8.4 Hz, 
IH), 7.85 (ddd, J=2.1, 7.5, 7.5 Hz, IH), 8.58 (m, IH), 10.44 (s, IH); MS (ESI) m/e 348 
(M+H)"^; Anal, calcd for C,8H,6F3N30-3.1 C2HF3O2: C, 41.48; H, 2.75; N, 6.00. Found: C, 
41.54; H, 2.57; N, 5.99. 

Example 176 

N-r4>chloro-2.6-dimethvlphenvn-2-f 3'.6'-dihvdro-2.4'-bipvridin- 1 'r2'm-vnacetamide 
The title compoimd was prepared according to the method of Example 170 
substituting 4-chloro-2,6-dimethylaniline hydrochloride in place of 2,6-diefhylaniHne; 
substituting 1 ',2%3',6'-tetrahydro-[2,4']bipyridinyl hydrochloride (Saari, W. S.; et al. J. Med. 
Chem. 1984, 27, 1 1 82) in place of the product from Example 36C; and, adding one additional 
equivalent each of pyridine and sodium carbonate. The purification also employed 0. 1% 
aqueous trifluoroacetic acid in place of aqueous ammonium acetate (10 mM). (yield: 53 mg, 
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0.075 mmol. 29%). 'H NMR (300 MHz, DMSO-dg) 5 2.1 8 (s, 6H), 2.92 (m, 2H), 3.46 (m. 
IH), 3.68 (m, IH), 4,03 (m, IH), 4.14 (m, IH), 4.38 (s, 2H), 6.73 (br s, IH), 7.23 (s, 2H), 
7.34 (m, IH), 7.66 (br d, J=8.4 Hz, IH), 7.85 (ddd, J=2.1, 7.5, 7.5 Hz, IH), 8.59 (m, IH), 
1 0.0 (s, IH); MS (ESI) m/e 356 (M+H)*; Anal, calcd for C2oH22ClN30-3.1 C2HF3O2: C, 
44.36; H, 3.57; N, 5.92. Found: C, 44.31; H, 3.60; N, 5.91. 

Example 177 

2-f3\6'-dihvdro-2.4'-biDvridm-lY2m-vlVN>r2A6-McMorophe3^^^ 
The title compound was prepared according to the method of Example 170 
substituting 2,4,6-trichloroaniline in place of 2,6-diethylaniline and substituting r,2%3',6'- 
tetrahydro-[2,4']bipyridinyl hydrochloride (Saari, W. S.; et al. J. Med. Chem. 1984, 27, 1182) 
in place of the product from Example 36C. The purification also employed 0.1% aqueous 
trifluoroacetic acid in place of aqueous ammonium acetate (10 mM). (38 mg, 0.050 mmol, 
20%). ^H NMR (300 MHz, DMSO-dg) 5 2.92 (m, 2H), 3.46 (m, IH), 3.68 (m, IH), 4.02 (m, 
IH), 4.14 (m, IH), 4.42 (s, 2H), 6.72 (br s, IH), 7.35 (m, IH), 7.66 (br d, J=8.4 Hz, IH), 7.84 
(m, 3H), 8.58 (m, IH), 10.73 (br s, IH); MS (ESI) m/e 398 (M+H)"*"; Anal, calcd for 
C,8Hi6Cl3N30-3.15 C2HF3O2: C, 38.61; H, 2.55; N, 5.56. Found: C, 38.65; H, 2.45; N, 5.61. 

Example 178 

N-^[4"f2>pvridinvlVl-piperazinvllmethvn"3~ftrifIuoromethvnbenzamide 
A mixture of l-pyridin-2-ylpiperazine (16 mg, 0.1 mmol, Aldrich), parafomaaldehyde 
(30 mg, 1 mmol), 3-trifluoromethylbenzamide (95 mg, 0.5 mmol), and 42 mg of potassium 
carbonate (0.3 mmol) in 2 mL absolute ethyl alcohol was heated to reflux under nitrogen 
overnight. The mixture was cooled to room temperature, filtered, and the solvent was 
removed under reduced pressure. The residue was purified by flash colunm chromatography 
on silica gel (10% methanol: ethyl acetate) to give 30 mg (55%) pure compound. 'H NMR 
(500 MHz, DMSO-dfi) 5 2.60 (t, J=4 Hz, 4H), 3.52 (t, J=4 Hz, 4H), 4.22 (d, J=5 Hz, IH), 6.62 
(t, J=5 Hz, IH), 6,81 (d, J=6 Hz, IH), 7.51 (t, J=6 Hz, IH), 7.75 (d, J=6 Hz, IH), 7.92 (d, J==6 
Hz, IH), 8.12 (d, J=5 Hz, IH), 8.10 (m, 2H), 9.05 (t, J=5 Hz, IH); MS (BSI/APCIO m/e 363 
(M-H)"*". 

Example 179 
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3,5-diinethoxv-N- f r4-f2-DViidinvlVl -piperazinvllmethvnbenzamide 
A mixture of l-pyridJii-2-ylpipeiaziiie (16 mg, 0.1 mmol, Aldiich), paraformaldehyde 
(30 mg, 1 nunol), 3,S-diinetlioxybenzamide (91 mg, 0.5 imnol, Lancaster), and 42 mg of 
potassium carbonate (0.3 xnmol) in 2 mL absolute ethyl alcohol was heated to reflux under 
nitrogen overnight The mixture was cooled to room temperature, filtered, and the solvent 
was removed under reduced pressure. The residue was purified by flash column 
chromatography on silica gel (10% methanoliethyl acetate) to give 38.5 mg (72%) pure 
compound. NMR (500 MHz, DMSO-de) S 2.59 (t, J=4 Hz, 4H), 3.48 (t, J=4 Hz, 4H), 
3.78 (s, 6H), 4.20 (d, J=5 Hz, IH), 6.62 (m, 2H), 6,81 (d, J=6 Hz, IH), 7.03 (s, 2H), 7,50 (t, 
J=6 Hz, IH), 8.10 (d, J=5 Hz, IH), 8.78 (t, J=5 Hz, IH); MS (ESI/APCI-) m/e 355 (M-H)\ 

Example 180 

N" ( r4-(2-pvridinvl)-' 1 ■piperazinvl]methvl) cvclohexanecarboxamide 
A mixture of 1 -pyridin-2-ylpiperazine (16 mg, 0.1 mmol, Aldrich), paraformaldehyde 
(30 mg, 1 mmol), cyclohexanecaiboxylic acid amide (64 mg, 0,5 mmol, Aldrich), and 42 mg 
of potassium carbonate (0.3 mmol) in 2 mL absolute ethyl alcohol was heated to reflux under 
nitrogen overnight The mixture was cooled to room temperature, filtered, and the solvent 
was removed under reduced pressure. The residue was purified by flash colmnn 
chromatography on silica gel (10% methanol:ethyl acetate) to give 30 mg (66%) pure 
compoimd. *HNMR (500 MHz, DMSO-dg) 5 1.05-1.40 (m, 5H), 1.59-1.68 (m, 5H), 2.15 
(m, IH), 2.48 (m, 4H), 3.45 (t, J=4 Hz, 4H), 3.95 (d, J=5 Hz, IH), 6.62 (t, J-6 Hz, IH), 6.81 
(d, J=6 Hz, IH), 7.53 (t, J=6 Hz, IH), 8.01 (t, J=5 Hz, IH), 8.10 (d, J=5 Hz, IH); MS 
(ESI/APCI-) m/e 301 (M-H)"". 

Example 181 

N-r2,6-dimethvlphenvlV2-r4'-f2'pvridinvlVl-piperazinvnacetamide 
A mixture of l-pyridin-2-ylpiperazine (24 mg, 0.15 mmol, Aldrich), N-(2,6- 
dimethylphenyl)-2-chloroacetamide (39 mg, 0.20 mmol, Aldrich) and sodium carbonate (50 
mg) in N,N-diraethylformamide/water (2:1,2 mL) was shaken at room temperature for 18 
hours. The resulting mixture was decanted, concentrated under reduced pressure and the 
residue purified by preparative HPLC to provide 43.7 mg (90.9%) of the desired product. 'H 
NMR (500 MHz, DMSO-d^) 5 2.08 (s, 6H), 2.65 (t, J=4 Hz, 4H), 3.18 (s, 2H), 3.58 (t, J-4 
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Hz, 4H), 6.63 (t, J=5 Hz, IH), 6.83 (d, J=5 Hz, IH), 7.08 (s, 3H), 7.52 (t, J=5 Hz, IH), 8.10 
(d, J=5 Hz, IH), 9.23 (s, IH); MS (ESI/APa+) m/e 325 (M+H)^. 



Example 182 

N-f4-fluorophenvlV2"r4-f2-pvridmvlVl-p ipftra7in yl]acetamide 
A mixture of l-pyridm-2-ylpiperazine (24 mg, 0,1 5 mmol, Aldrich), N-(4- 
fluorophenyl)-2-chloroacetainide (38 mg, 0.20 mmol, Maybridge) and sodium carbonate (50 
mg) in N,N-dimethylfoTmamide/water (2:1,2 mL) was shaken at room temperatuie for 1 8 
hours. The resulting mixture was decanted, concentrated under reduced pressure and the 
residue purified by preparative HPLC to provide 45 mg (95%) of the desired product. 'H 
NMR (500 MElz, DMSO-dg) 5 2.60 (m, 4H), 3.18 (s, 2H), 3.58 (m, 4H), 6.63 (m, IH), 6.83 
(d, J-5 Hz, IH), 7.14 (dd, J=8.7, 8.7 Hz, 2H), 7.55 (m, IH), 7.66 (m, 2H), 8.18 (d, J=5 Hz, 
IH), 9.80 (s, IH); MS (ESI/APCI+) m/e 315 (M+H)"". 

Example 183 

N''(2.4"difluorophenvlV2- r4-(2-pvridinvl V 1 -piperazinvll acetamide 
A mixture of l-pyridin-2-yIpiperazine (24 mg, 0.15 mmol, Aldrich), N-(2,4- 
difluorophenyl)-2-chloroacetamide (41 mg, 0.20 nrniol, Maybridge) and sodium carbonate 
(50 mg) in N,N-dimethylformamide/watcr (2:1, 2 mL) was shaken at room temperature for 
1 8 hours. The resulting mixture was decanted, concentrated imder reduced pressure and the 
residue purified by preparative HPLC to provide 37.3 mg (74.8%) of the desired product ^H 
NMR (500 MHz, DMSO-de) 5 2.52 (t, J=4 Hz, 4H), 3.23 (s, 2H), 3.58 (t, Hz, 4H), 6.63 
(t, J«5 Hz, IH), 6.83 (d, J-6 Hz, IH), 7.08 (t, J=6 Hz, IH), 7.38 (t, J=6 Hz, IH), 7.53 (t, J=6 
Hz, IH), 7.92 (m, IH), 8.12 (d, J=5 Hz, IH), 9.60 (s, IH); MS (ESI/APCI+) m/e 333 
(M+H)*. 

Example 184 

N-(2-methvlphenvlV2'r4~f2"pvridinvl)-l-piperazinvl1acetamide 
A mixture of i-pyridin-2-ylpiperazine (24 mg, 0.15 mmol, Aldrich), N-(2-methyl- 
phenyl)-2-chloroacetamide (37 mg, 0.20 mmol, Maybridge) and sodium carbonate (50 mg) in 
NjN-dimethylformamide/water (2:1, 2 mL) was shaken at room temperature for 18 hours. 
The resulting mixture was decanted, concentrated under reduced pressure and the residue 
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purified by preparative HPLC to provide 29.3 mg (63%) of the desired product *H NMR 
(500 MHz, DMSO-d6) 5 2.23 (s, 3H), 2.62 (t, J=4 Hz, 4H), 3.20 (s, 2H), 3.58 (t, J=-4 Hz, 4H), 
6.63 (t, J=5 Hz, IH), 6.83 (d, J=6 Hz, IH), 7.05 (t, J=6 Hz, IH), 7.10 (m, 2H), 7.58 (t, J=5 
Hz, IH), 7.78 (d, J=6 Hz, IH), 8. 12 (d, J-5 Hz, IH), 9.40 (s, IH); MS OESI/APCT+) m/e 31 1 
(M+H)^ 

Example 185 

2-r4-f2-pvTidinvlVl- pipeTa7:m ylVN'r3-/trifluorometfavDphen^ 
A mixture of l-pyridin-2-ylpiperazine (24 mg, 0.15 mmol, Aldrich), N-(3- 
tcifLuorophenyl)-2-chloroacetamide (48 mg, 0.20 imnol, Maybridge) and sodium carbonate 
(50 mg) in N,N-dimethylformamide/water (2:1,2 mL) was shaken at room tempemture for 
18 hours. The resulting mixture was decanted, concentrated xmder reduced pressure and the 
residue purified by preparative HPLC to provide 27 mg (47%) of the desired product. ^H 
NMR (500 MHz, DMSO-dg) 8 2.62 (t, J=4 Hz, 4H), 3.22 (s, 2H), 3.58 (t, J=4 Hz, 4H), 6.63 
(t, J=5 Hz, IH), 6.83 (d, J=6 Hz, IH), 7.41 (d, J=6 Hz, IH), 7.58 (m, 2H), 7.92 (d, J=6 Hz, 
IH), 8.12 (d, J=5 Hz, IH), 8.18 (s, IH), 10.06 (s, IH); MS (ESI/APCI+) m/e 365 (M+H)*". 

Example 186 

N-f 3"ChlorQphenvn-2-[4"(2-pvridinvl V 1 -piperazinvllacetamide 
A mixture of l-pyridin-2-ylpiperazine (24 mg, 0.15 rranol, Aldrich), N-(3-chioro- 
phenyl)-2-chloroacetamide (41 mg, 0.20 mmol, Maybridge) and sodium carbonate (50 mg) in 
N,N-dimethylformamide/water (2:1, 2 mL) was shaken at room temperature for 1 8 hours. 
The resulting mixture was decanted, concentrated imder reduced pressure and the residue 
purified by preparative HPLC to provide 16 mg (32%) of the desired product 'H NMR (500 
MHz, DMSO-dfi) 5 2.60 (t, J=-4 Hz, 4H), 3.20 (s, 2H), 3.58 (t, J=-4 Hz, 4H), 6.63 (t, J=5 Hz, 
IH), 6.83 (d, J=6 Hz, IH), 7.13 (d, J=6 Hz, IH), 7.38 (t, J=6 Hz, IH), 7.58 (m, 2H), 7.95 (s, 
IH), 8.12 (d, J-5 Hz, IH), 9.95 (s, IH); MS (ESI/APCI+) m/e 331 (M+H)"". 

Example 187 

N-benzvl"2-r4-r2-pvridinvlVl -piperazinvllacetamide 
A mixture of l-pyridin72-ylpiperazine (24 mg, 0.15 mmol, Aldrich), N-benzyl-2- 
chloroacetamide (37 mg, 0.20 nunol, Maybridge) and sodium carbonate (50 mg) in N,N- 
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dimethylformamide/water (2:1, 2 mL) was shaken at room temperature for 18 hours. The 
resulting mixture was decanted, concentrated under reduced pressure and Ifae residue purified 
by preparative HPLC to provide 16 mg (32%) of the desired product. NMR (500 MHz, 
DMSO-dfi) 5 2.58 (m, 4H), 3.05 (s, 2H), 3.52 (m, 4H), 4.35 (d, J=5 Hz, 2H), 6.63 (t, J=5 Hz, 
IH), 6.82 (d, J-6 Hz, IH), 7.28 (m, 5H), 7.55 (t. J=6 Hz, IH), 8.12 (t, J=5 Hz. IH). 8.35 (s, 
IH); MS (ESI/APCI+) m/e 31 1 (M+H)^. 

Example 188 

2-[4-(2-pyrid3nylV 1 -piperazinyl]"N-[4"ftrifluorome1hoxy)phenynacetamide 
A mixture of l-pyridin-2-ylpiperazine (24 mg, 0.15 mmol, Aldrich), N-(4- 
trifluoromethoxyphenyl)-2-chloroacetamide (51 mg, 0.20 mmol, Maybiidge) and sodium 
carbonate (50 mg) in N,N-dimefhylformamide/water (2:1, 2 mL) was shaken at room 
temperature for 18 hours. The resulting mixture was decanted, concentrated under reduced 
the residue was piuified by preparative HPLC to provide 16 mg (32%) of the desired product 
'H NMR (500 MHz, DMSO-d^) S 2.60 (t, J=4 Hz, 4H), 3.21 (s, 2H), 3.58 (t, J==4 Hz, 4H), 
6.63 (t, J=5 Hz, IH), 6.83 (d, J=6 Hz, IH), 7.35 (d. J=6 Hz, 2H), 7.55 (t, J=6 Hz, IH), 7.76 
(m, 2H), 8.12 (d, J=5 Hz, IH), 9.98 (s, IH); MS (ESiyAPCI+) m/e 381 (M+H)"". 

Example 189 

2-f 4-f 2-pvridinvD- 1 -piperazinvll-N-r2-ftrifluorometfavDphenvnacetamide 
A mixture of l-pyridin-2-ylpiperazme (24 mg, 0.15 mmol, Aldrich), N-(2- 
trifluoromethylphenyl)-2-chloroacetamide (48 mg, 0.20 nunol, Maybridge) and sodium 
carbonate (50 mg) in N,N-dimefhylfonnamide/water (2: 1, 2 mL) was shaken at room 
temperature for 1 8 hours. The resulting mixture was decanted, concentrated under reduced 
pressure and the residue purified by preparative HPLC to provide 41 mg (75%) of the desired 
product *H NMR (500 MHz, DMSO-dg) 5 2.65 (t, J-4 Hz, 4H), 3.23 (s, 2H), 3.58 (t, J=4 
Hz, 4H), 6.65 (t, J=5 Hz, IH), 6.85 (d, J=6 Hz, IH), 7.38 (t, J=6 Hz, IH), 7.55 (t, J=6 Hz, 
IH), 7,73 (m, 2H), 8.15 (d, J=5 Hz, IH), 8.22 (d, 1=6 Hz, IH), 9.95 (s, IH); MS 
(ESI/APCI+) m/e 365 (M+H)"". 

Example 190 

N-r4-chlorophenvl)-2'r 4-f 2-pvridinvlV l-piperazinvllacetamide 
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A mixture of l-pyridin-2-ylpiperaziiie (24 mg, 0.15 mmol, Aldrich), N-(4- 
chIorophenyl)-2-chloroacetamid6 (41 mg, 0.20 mmol, Mayhridge) and sodimn carbonate (50 
mg) in N,N-dimethylformainide/water (2:1,2 mL) was shaken at room temperature for 1 8 
boiurs. The resulting mixture was decanted, concentrated under reduced pressure and die 
residue purified by preparative HPLC to provide 42 mg (85%) of the desired product. 'H 
NMR (500 MHz, DMSO-de) 5 2.60 (t, J=4 Hz, 4H), 3.21 (s, 2H), 3.58 (t, J=4 Hz, 4H), 6.63 
(t, J=5 Hz. IH), 6.83 (d, J=6 Hz, IH), 7.38 (d, J=6 Hz, 2H), 7.54 (t, J-6 Hz, IH), 7.70 (d, J=6 
Hz, 2H), 8.12 (d, J=5 Hz, IH), 9.90 (s. IH); MS (ESI/APCI+) m/e 331 (M+H)^ 

Example 191 

N-r23-dichlorophenvl)-2-r4-(2"pvridinvlV 1 -piperazinvllacetamide 
A mixture of l-pyridin-2-ylpipeTazine (24 mg, 0.15 mmol, Aldrich), N-(2,3- 
dichlorophenyl)-2-chloroacetaniide (48 mg, 0.20 mmol, Maybridge) and sodium carbonate 
(50 mg) in N,N-dimethylformamide/water (2:1, 2 mL) was shaken at room temperature for 
1 8 hours. The residting mixture was decanted, concentrated under reduced pressure the 
residue purified by preparative HPLC to provide 9 mg (16%) of the desired product as a 
trifluoroacetic acid salt ^H NMR (500 MHz, DMSO-de) 5 2.62 (t, J=4 Hz, 4H), 3.23 (s, 2H), 
3.58 (t, J=4 Hz, 4H), 6,63 (t, J=5 Hz, IH), 6.83 (d, J-6 Hz, IH), 7.55 (t, J=6 Hz, IH), 7.68 
(m, 2H), 7.88 (m, 2H), 8.12 (d, J=5 Hz, IH), 10.12 (s, IH); MS (ESI/APCI+) m/e 365 
(M+H)"^. 

Example 192 

N-f3.4-dichlorophenvlV2-f4-f2-p'vridinvlVl-piperazinv]lacetamide 
A mixture of l-pyridin-2-ylpiperazine (24 mg, 0.15 mmol, Aldrich), N-(3,4- 
dichlorophenyl)-2-chloroacetamide (48 mg, 0.20 mmol, Maybridge) and sodiuon carbonate 
(50 mg) in N,N-^methylformamide/water (2:1, 2 mL) was shaken at room temperature for 
1 8 hours. The resulting mixture was decanted, concentrated under reduced pressure and the 
residue purified by preparative BDPLC to provide 58 mg (41%) of the desired product. 'H 
NMR (500 MHz, DMSO-de) 5 2.65 (t, J=4 Hz, 4H), 3.23 (s, 2H), 3.58 (t, J=4 Hz, 4H), 6.65 
(t, J=5 Hz, IH), 6.85 (d, J=6 Hz, IH), 7.41 (m, 2H), 7.55 (t, J=6 Hz, IH), 8.12 (d, J=5 Hz, 
IH), 8.25 (d, J=6 Hz, IH), 10.08 (s, IH); MS (ESI/APCI+) m/e 365 (M+H)"", 
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Example 193 

2-r4-f 2-T3vridmvlV 1 "DipeTazmvl1-N-r4-f trifluoromethvl'^pheTiYll acetamide 
A mixture of l-pyridin-2-ylpiperazinB (24 mg, 0.15 mmol, Aldrich), N-(4- 
tri£luorometbylphenyl)-2-chloroacetamide (48 mg, 0.20 mmol, Maybridge) and sodium 
carbonate (50 mg) in N,N-dimethylfomiamide/water (2:1, 2 mL) was shaken at room 
temi)6rature for .18 hours. The resulting mixture was decanted, concentrated under reduced 
pressure and the residue purified by preparative HPLC to provide 20 mg (37%) of the desired 
product. NMR (500 MHz, DMSO-d6) 6 2.60 (t, J==4 Hz, 4H), 3.21 (s, 2H), 3.58 (t, J=4 
Hz, 4H), 6.63 (1, J=5 Hz, IH), 6,83 (d, J-6 Hz, IH), 7.30 (m, IH), 7.55 (m, 2H), 7.80 (m, 
2H), 8.12 (d, J=5 Hz, IH), 10.08 (s, IH); MS (ESI/APCI+) m/e 365 (M+H)^ 

Example 194 

3-chloro-N- f r4"(2-pvridinvlV 1 -piperazLnynmetbyl) benzamide 
A mixture of l-pyridin-2-ylpipera2ine (16 mg, 0.1 mmol, Aldrich), parafomialdehyde 
(30 mg, 1 mmol), 3-chlorobenzamide (78 mg, 0.5 mmol, Maybridge), and 42 mg of 
potassium carbonate (0.3 mmol) in 2 mL absolute ethyl alcohol was heated to reflux under 
nitrogen overnight. The mixture was cooled to room temperature, filtered, and the solvent 
was removed under reduced pressure. The residue was purified by flash column 
chromatography on siUca gel (10% methanoLethyl acetate) to give 26 mg (52%) pure 
compound. 'H NMR (500 MHz, DMSO-de) 8 2.58 (t, J=4 Hz. 4H), 3.50 (t, J=4 Hz, 4H), 
4.19 (d, J=5 Hz, IH), 6.62 (t, J-5 Hz, IH), 6.81 (d, J=6 Hz, IH), 7.51 (m, 2H), 7.61 (m, IH), 
7.82 (d, J=6 Hz, IH), 7.92 (s, IH), 8.12 (d, J=5 Hz, IH), 8.93 (t, J=5 Hz, IH); MS 
(ESI/APCI-) m/e 329 (M-H)^ 

Example 195 

4-fluoro-3-methvl-N' ir4-(2-pvridinvlVl -piperazinvllmethvUbenzamide 
A mixture of l-pyridin-2-ylpiperazine (16 mg, 0.1 mmol, Aldrich), paraformaldehyde 
(30 mg, 1 mmol), 4-fluoro-3-methylbenzamide (77 mg, 0.5 mmol, Oakwood), and 42 mg of 
potassium carbonate (0.3 mmol) in 2 mL absolute ethyl alcohol was heated to reflux under 
nitrogen overnight. The mixture was cooled to room temperature, filtered, and the solvent 
was removed under reduced pressure. The residue was purified by flash column 
chromatography on silica gel (10% methanoLethyl acetate) to give 25 mg (51%) pure 

200 



Page: 201 



wo 03/099266 PCT/US03/15868 
compound. NMR (500 MHz; DMSO-de) 5 2.25 (s, 3H), 2.58 (t, J-4 Hz, 4H). 3.52 (t, J=4 
Hz, 4H), 4.1 8 (d, J=5 Hz, IH), 6.61 (t, J=5 Hz, IH), 6.81 (d, J=6 Hz, IH), 7.21 (t, 1=6 Hz, 
IH), 7.51 (t, J=5 Hz, IH), 7.75 (t, J=5 Hz, IH), 7.82 (d, J=6 Hz, IH), 8.12 (d, J=5 Hz, IH), 
8.76 (t, J=5 Hz, IH); MS (ESI/APO-) m/e 327 (M-Hf. 

Example 196 

N-r3\6'-dihvd ro-2,4'-bipvridm>lY2TO-vlme1hvn-4-fl^ 

A mixture of r,2',3',6*-te1iahydro-[2,4']bipyridinyl hydrocWoride (20 mg, 0.10 mmol, 
Saari, W. S.; et al. J. Med. Chem. 1984, 27, 1182), parafoimaldehyde (30 mg, 1 mmol), 4- 
fluoro-3-mefliyIbenzamide (77 mg, 0.5 mmol, Oakwood), and 42 mg of potassium carbonate 
(0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to reflux under nitrogen overnight. 
The mixture was cooled to room temperature, filtered, and the solvent was removed under 
reduced pressure. The residue was purified by flash column chromatography on silica gel 
(10% methanoliethyl acetate) to give 9 rag (28%) pure compound. ^H NMR (500 MHz, 
DMSO-dg) 5 2.28 (s, 3H), 2.56 (m, 2H), 2.76 (m, 2H), 3.30 (m, 2H), 4.26 (d, J=5 Hz, 2H), 
6.70 (m, IH), 7.20 (m, 2H), 7.50 (d, J=6 Hz, IH), 7.75 (m, 2H), 7.85 (d, J=6 Hz, IH), 8.51 
(m, IH) 8.77 (t, J=5 Hz, IH); MS (ESI/APCI-) m/e 324 (M-H)\ 

Example 197 

3-methvl--N-/r4- a,3~oxazol-2-vn-3.6-dihvdro-l(2HVpvridinvllme thvnbenza^ 

Example 197 A 

tert-^butvl 4-(l ,3-oxazol-2-vn-3.6-dihvdrQ>ir2H)-Pvridinecaiboxvlate 
Oxazole (1 .00 g, 14.5 mmol) in anhydrous tetiahydroftu-an was treated with n- 
butyllifhium (2.5 M, 6.4 mL, 15.9 nuhol) at -78 **C. Stirring continued and after 30 minutes, 
added zinc chloride (IM solution 43.0 mL, 43.4 mmol) and the reaction was allowed to waim 
to room temperature, and stirred for 1 hour. To this solution was added 4- 
trifluorometiianesulfonyloxy-3,6-dihydro-2H-pyridine-l-carboxylic acid tert-butylester 
(Bursavich, M. G.; et al. Org. Lett. 2001, 3, 2317, 4.8 g, 14.5 mmol) and stirred. A palladium 
catalyst solution was prepared separately by treating 

bis(triphenylphosphine)palladium(II)chloride (5%mole) (526.4 mg, 0.75 mmol) in 
tetrahydrofuran at room temperature with n-butyllithium (2.5M solution 1.6 mL, 1.5 mmol). 
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The palladium catalyst was added to the reaction mixture containing the triflate and refluxed 
overnight The reaction was cooled to room temperature, diluted with ethyl acetate, and 
partitioned with water. The organic phase was separated, washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced pressure to afford thick yellow 
oil (1.5 g, 41%) which solidified upon standing. 'H NMR (300 MHz, CDCI3) 6 1.50 (s,9H), 
2.62 (m, 2H), 3.60 (t, 2H, J=6 Hz), 4.10 (m, 2H), 6.65 (m, IH), 7.10 (d, IH, J-0.25 Hz), 7.60 
(d, IH, J=0.25 Hz); MS CDCI/NH3) m/e 251 (M+H)^ 

Example 197B 
4-f 1 .3-'Oxazol-2-vn- 1 J13 .6«tetrahvdropvridine 
The procedure described in Example 166B was followed, substituting the product 
&om Example 1 97A for the product from Example 166 A to provide the title compoimd as a 
brown oil (1.75 g, 92%). 'H NMR (300 MHz, CDCI3) 5 2.90 (m, 2H), 3.45 (m, 2H), 3.95 (s, 
2H), 6.70 (m, IH), 7.28 (d, IH, J=0.25 Hz), 7.68 (d, IH, J=0.25 Hz); MS (DCI/NH3) m/e 151 
(M+H)^. 

Example 197C 

3 -methvl-N- 3 -oxazol-2"Vn-3 .6-dihvdrO' 1 (2Hl>p vridinvllmethvl I benzamide 
The procedure described in Example 200 was followed, substituting the product from 
Example 166B for the product from Example 1 19A to provide the title compound a as brown 
sticky residue (280 mg, 15%). 'H NMR (300 MHz, CDCh) 5 2.40 (s, 3H), 2.68 (m, 2H), 
2.87 (t, 2H, J=6 Hz), 3.40 (q, 2H, J=4.5 Hz), 4.45 (d, 2H, J=6 Hz), 6.70 (m, IH), 7.10 (d, IH, 
J=0.25 Hz), 7.3 1 (d, 2H, J=6 Hz), 7.55 (m, 2H), 7.61 (s, IH); MS (DCimHa) m/e 298 
(M+H)". 

Maleate salt Anal, calcd for Cj7Hi9N3O2-1.0 C4H4O4: C, 61.01; H, 5.61; N, 10.16; Found: C, 
60.65; H, 5.46; N, 9.91. 

Example 198 

2-methvl■N-^G-methvl>3^6'-dihvd^o■2■4'■bipvridin-lY2'H)-vlto^ 
A mixture of the product from Example 143B (trifluoroacetic acid salt, 29 mg, 0. 1 
mmol), paraformaldehyde (30 mg, 1 mmol), 2-methylbenzamide (68 mg, 0.5 mmol, Aldrich), 
and 42 mg of potassium caifoonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to 
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reflux under nitrogen overnight. The mixture was cooled to room temperature, filtered, and 
the solvent was removed under reduced pressure. The residue was purified by flash column 
chromatography on silica gel (10% metfaanol:ethyl acetate) to give 12.5 mg (39%) pmre 
compound. *H NMR (500 MHz, DMSO-dg) 6 2.32 (s, 3H), 2.37 (s. 3H), 2.48 (m, 2H), 2.80 
(m, 2H), 3.27 (m, 2H), 4.26 (d, J=5 Hz, 2H), 5.82 (m, IH), 7.15 (m, IH), 7.24 (m, 2H), 7.35 
(m. 2H). 7.60 (d, J=6 Hz, IH), 8.15 (m, IH), 8.35 (d, J=6 Hz, IH), 8.61 (t, J=5 Hz, IH); MS 
(ESI/APCI-) m/e 320 (M-H)*. 

Example 199 

2"r4-f3-cvano-2-pvridmvlVl-piperidinvl1-N-f2-6Hiimethvlphenvnacetarm 
The product from Example 58D (trifluoroacetic acid salt, 30 mg, 0.1 mmol), N-(2,6- 
dnnethylphenyl>2-chloroacetamide (23 mg, 0.15 mmol, Aldrich) and sodium carbonate (50 
mg) in N,N"dimethylformamide/water (2: 1, 2 mL) was shaken at room tempierature for 1 8 
hours. The resulting mixture was decanted, concentrated under reduced pressure. The residue 
was purified by preparative HPLC to provide 7 mg (28%) of the desired product NMR 
(500 MHz, DMSO-ds) 6 1.82 (m, 2H), 2.05 (m, 2H), 2.12 (s, 6H), 2.35 (m, 2H), 3.05 (m, 
3H), 3.15 (s, 2H), 7.05 (m, 3H), 7.45 (dd, J=6 Hz, IH), 8.25 (d, J=6 Hz, IH), 8.79 (dd, J=6 
Hz, IH). 9.21 (s, IH); MS (ESI/APCI+) m/e 349 (M+H)^ 

Example 200 

2-^ 1 - ( r(3 'methvlbenzovllaminolmethyl } -4-piperidiDynpvridimum N-oxide 
2-Piperidin-4-ylp)aidinium N-oxide hydrochloride (from Example 1 1 9 A) (4.16 g, 
16.4 mmol) in toluene/dioxane (60 mL/6 mL) was treated with powdered potassium 
carbonate (2.69 g, 19.37 mmol) at room temperature and stirred for 30 minutes. To this 
mixture was added 3-methylbenzamide (7.89 g, 58.4 mmol) and 37% aqueous formaldehyde 
(4.7 mL, 58 mmol). The reaction mixture was heated at 80 °C for 3 hours, cooled to room 
temperature, treated with additional portions of 3-methylbenzamide (2.63 g, 19.5 mmol) and 
37% formaldehyde (1.57 mL, 19.5 mmol). The reaction mixture was stirred at 80 **C for 1 
hour, cooled, and concentrated under reduced pressure. Toluene was used to remove the 
water (2 x 75 mL). To the residue was added 3% methanolrdichloromethane and inorganic 
salts were filtered off. The filtrate was concentrated under reduced pressure. The residue 
was purified by flash column chromatography using 10% methanolrdichloromethane 
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followed by 15% methanohdichloromeHiane to provide the title compound as a solid, mp 
177.180°C; NMR (300 MHz, DMSO-de) 5 1.52 (m, 2H), 1.89 (m, 2H), 2.33 (m, 2H), 
2.38 (s, 3H), 2.96 (m. 2H), 3.19 (m, IH), 4.17 (d, J=6 Hz, 2H), 7.31 (m, 5H), 7.69 (m, 2H), 
8.23 (m, IH), 8.71 (m, IH); MS (DCI/NH3) m/e 310 (M+H-ie)"*"; Anal, calcd for 
C19H23N3O2: C, 70.13; H. 7.12; N, 12.91. Found C, 69.94; H, 7.19; N, 12.96. 

Example 201 

N-f3-methvlphenvlV2-r4-f3"niefliYl'2>P YriH WlVl>piperazinvl^aceta^ 

Example 201 A 
1 -(3-methvI-2-pvridinvnpiperazine 
To a slurry of 2-bromo-3-methylpyridine (3.30 roL, 29.6 mmol) in n-butanol was 
added piperazine (25.0 g, 290 imnol) and the reaction heated to reflux for 3 days. The 
mixture was cooled and the solvent removed under reduced pressure. The residue was 
partitioned between water and ethyl acetate. The organic phase was dried (sodium sulfate) 
and concentrated. The residue was purified by flash column chromatography on silica gel 
(elution with 15% methanolrdichloromeflaane) to provide the title compound as a yellow oil. 
*H NMR (300 MHz, CDCh) S 2.28 (s. 3H), 3.01 (m, 4H), 3.1 1 (m, 4H), 6.84 (dd, IH, J=7.1, 
4.8 Hz), 7.39 (m. IH), 8.16 (m, IH); MS (DCUNHs) m/e 178 (M+H)*. 

Example 201B 

N-f3-methvlphenvlV2-r4-f3-methvl-2-pvridinvlVl-piperazinvnacetamide 
The procedure described in Example 33C was followed, substituting the product from 
Example 201 A for the product jfrom Example 33B to provide the title compound. 'H >JMR 
(300 MHz, DMSO-d6) S 2.23 (s, 3H), 2.28 (s, 3H), 2.68 (m, 4H), 3.13 (m, 4H), 3.18 (s, 2H), 
6.90 (m, 2H), 7.18 (dd, IH, J=7.8, 7.8 Hz), 7.47 (m, 3H), 8.10 (dd, IH, J=4.7, 1.7 Hz), 9.65 
(br s, IH); MS (DCI/NH3) m/e 325 (M+H)*; Anal, calcd for C19H24N4O: C. 70.34; H, 7.46; 
N, 17.27. Found: C, 70.13; H, 7.36; N, 17.20. 

Example 202 

2-r 4-f3-cvano-2~pvridinvlVl -t)iperazinvll-N~r4>ftrifluorometfavnphe ny1'|arfttamiHft 
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2-Chloro-N-(4-trifluoromethylphenyl)acetaxnide (820 mg, 3.45 mmol, Maybridge) 
and N J^-diisopxopylamine (2.5 mL) in toluene (50 mL) were treated with 2-piperazin-l - 
ylnicotinomtrile (800 mg, 4.25 mmol, Chess) and heated to 60 ^^C for 18 hours. The mixture 
was allowed to cool to room temperature, transferred to a sepamtory funnel and washed with 
saturated aqueous sodium bicarbonate. The organic phase was dried (sodium sul&te), 
filtered, and the filtrate concentrated under reduced pressiu:e. The residue was purified by 
flash column chromatography on silica gel (gradient elution with 20% to 40% ethyl 
acetate:hexanes) to provide 1 .05 g (78% yield) of ttie title compound as a white solid. 
NMR (300 MHz, DMSO-dg) 5 2.69 (m. 4H), 3.26 (s, 2H), 3.68 (m, 4H), 6.93 (dd, IH. J=7.5, 
4.7 Hz), 7.68 (AA'BB% 2H, J=8.8 Hz), 7.88 (AA'BB', 2H, J«8.5 Hz), 8.07 (dd, IH, J=7.8, 
2.0 Hz), 8.42 (dd, IH, J=4.7, 2.0 Hz), 10.14 (br s, IH); MS {DCI/NH3) m/e 390 (M+H)*; 
Anal, calcd for CijJHigFaNsO: C, 58.61; H, 4.66; N, 17.99. Found: C, 58.35; H, 4,45; N. 
18.02. 

Example 203 

N-f 2-ethvl-6-metfavlphenvl V2-f 4-r2-pvridiiivlV 1 "piperidinvnacetamide 
The title compound was prepared according to the method of Example 170 
substituting 2-ethyl-6-me1hylaniline in place of 2,6-diethylaniline (3deld: 48.5 mg, 0.144 
mmol,28%). 'H NMR (300 MHz, DMSO-de) 5 1.08 (t, J=7.5 Hz, 3H), 1.90 (m, 4H), 2.14 (s, 
3H), 2.32 (m, 2H), 2.50 (q, J=7.5 Hz, 2H), 2.68 (m, IH), 3.04 (br d, J-11.4 Hz, 2H), 3.15 (s, 
2H), 7.10 (m, 3H), 7.21 (ddd, J-1.5, 4.5, 7.5 Hz, IH), 7.30 (d, J=8.4 Hz, IH), 7.72 (ddd, 
J=2.1, 7.5, 7.5 Hz, IH), 8.28 (m, IH), 9.22 (br s, IH); MS (ESI) m/e 338 (M+H)*; Anal, 
calcd for C21H27N3O-O.3 H2O: C, 73.56; H, 8.11; N, 12.26. Found: C, 73.46; H, 7.93; N, 
12.07. 

Example 204 

N-f 2-isopropvl-6-methvlphenvlV2-f 4-f 2-pvridinvlV 1 >nipfiridiny1] acetflTni Hft 
The title compound was prepared according to the method of Example 170 
substituting 2-isopropyl-6-methylaniline in place of 2,6-diethylaniline (yield: 45.3 mg, 0.129 
mmol, 25%). 'H NMR (300 MHz, DMSO-ds) 5 1.13 (d, J=7.2 Hz, 6H), 1.90 (m, 4H), 2.14 
(s, 3H), 2.32 (m, 2H), 2.70 (m, IH), 3.05 (m, 3H), 3.16 (s, 2H), 7.06 (m, IH), 7,18 (m, 3H), 
7.29 (d, J=8.4 Hz, IH), 7.72 (ddd, J=2.1, 7.5, 7.5 Hz, IH), 8.48 (m, IH), 9.22 (br s, IH); MS 
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(ESI) m/e 352 (M+H)""; Anal, calcd for C22H29N3O-0.35 H2O: C, 73.85; H, 8.37; N, 1 1.74. 
Found: C, 74.04; H, 8.41; N, 11.58. 



Example 205 

N-f2-chloro-6-methvlDheDvlV2-r4-f2>pvridinvlVl-Diperidinvl1acet^ 
The title compound was prepared according to die method of Example 170 
substituting 2-chloro-6-me1hylamline in place of 2,6-dielhylamliDe (yield: 62.8 mg, 0.183 
mmol, 36%). *H NMR (300 MHz, DMSO-de) 5 1.88 (m, 4H), 2J2Q (s, 3H), 2.30 (m. 2H), 

2.68 (m, IH), 3.12 (m, 2H), 3.17 (s, 2H), 7.21 (m. 2H), 7.29 (d, J=8.4 Hz, IH). 7.36 (m, IH), 
7.73 (ddd, J=2.1, 7.5, 7.5 Hz, IH), 8.48 (m, IH), 9.43 (br s, IH); MS (ESI) m/e 344 (M+H)"^; 
Anal, calcd forCi9H22CINf3O-0.1 CH2CI2: C, 65.11; H, 6.35; N, 11.93. Found: C, 64.83; H, 
6.04; N, 11.88. 

Example 206 

N~r2-methoxv«6-methvlphenvD-2-r4-r2-pvridii3vn- 1 -piperidinvllacetamide 
The title compound was prepared according to the method of Example 170 
substituting 2-methoxy-6-methylaniline in place of 2,6-diethylaniline (yield: 38.1 mg, 0.1 12 
mmol, 22%). *H NMR (300 MHz, DMSO-de) 5 1 .87 (m, 4H), 2.14 (s, 3H), 2.29 (m, 2H), 

2.69 (m, IH), 3.08 (m, 4H), 3.72 (s, 3H), 6.84 (m, 2H), 7.13 (dd, J=8.4, 8.4 Hz, IH), 7.20 
(ddd, J=1.5, 4.5, 7.5 Hz. IH), 7.31 (d, J=8.4 Hz, IH), 7.72 (ddd, J-2.1, 7.5, 7.5 Hz, IH), 8.48 
(m, IH), 8.94 (hr s, IH); MS (ESI) m/e 340 (M+H)^; Anal, calcd for C2oH25N30-0.4 H2O: C, 
69.30; H, 7.50;N, 12.12. Found: C, 69.45; H, 7.48; N, 1 1.82. 

Example 207 

2-f3\6'-dihvdro-2,4'>bipvridin-lY2'HVvlVN-Q-^thvl»-6-methvlphenvm^^ 
The title compound was prepared according to the method of Example 170 
substituting 2-ethyl-6-methylaniline in place of 2,6-diethylaniline and substituting r,2',3*,6'- 
tetrahydro-[2,4']bipyridinyl hydrochloride in place of the product from example 36C. (yield: 
50.2 mg, 0. 1 50 mmol, 29%). 'H NMR (300 MHz, DMSOde) 5 1 .09 (t, J=7.5 Hz, 3H), 2. 1 6 
(s, 3H), 2.52 (m, 2H), 2.68 (m, 2H), 2.82 (t, J=5.7 Hz, 2H), 3.28 (s, 2H), 3.36 (m, 2H), 6.73 
(m, IH), 7.08 (m, 3H), 7.23 (ddd. J=1.0, 5.1, 7.5 Hz, IH), 7.57 (d, J=7.5 Hz, IH), 7.75 (ddd, 
J=2.1, 7.5, 7,5 Hz, IH), 8.54 (m, IH), 9.23 (br s, IH); MS (ESI) ra/e 336 (M+H)""; Anal. 
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calcd for C2iH25N3O-0.3 CH2CI2: C, 70.88; H, 7.15; N, 1 1.64. Found: C, 70.92; H, 7.06; N, 
11.78. 



Example 208 

2"f3\6''dihvdrO'2>4'-biDvridin-lY2'H^-vlVN-f2-isopropvl-6-meth^^^ 

The title compound was prepared according to the method of Example 170 
substituting 2-isopropyl-6-methylaniIme in place of 2,6-diethylaniline and substituting 
r,2',3*,6'-tetrahydro-[2,4']bipyridinyl hydrochloride (Saari, W. S.; et al. J. Med. Chem. 
1984, 27, 1 1 82) in place of the product from Example 36C. (yield: 37.4 mg, 0.1 10 mmol, 
21%). ^HNMR (300 MHz. DMSO-dg) 5 1.12 (d, J=6.9 Hz, 6H), 2.15 (s, 3H), 2.67 (m, 2H), 
2.82 (1, J=5.7 Hz, 2H), 3.07 (m, IH), 3.27 (s, 2H), 3.37 (m. 2H), 6.73 (m, IH), 7.06 (dd, 
J=3.0, 9.0 Hz, IH), 7.15 (m, 2H), 7.23 (ddd, J=1.0, 5.1, 7.5 Hz, IH), 7.56 (d, J=8.4 Hz, IH), 
7.76 (ddd, J=2.1, 7.5, 7.5 Hz, IH), 8.53 (m, IH), 9.21 (br s, IH); MS (ESI) m/e 350 (M+H)"". 
Anal, calcd for C22H27N3O-0.3 C2H4O2O.IH2O: C, 73.51; H, 7.75; N, 1 1,38. Found: C, 73.42; 
H, 7.67; N, 11.40. 

Example 209 

N-(2>chloro-6-methvlpheDvn~2-f3\6'-dihvdro-2.4'-bipvTidiD-lY2'H)-Ynacetam 
The title compound was prepared according to the method of Example 170 
substituting 2-cWoro-6-methylaniline in place of 2,6-diethylaniline and substituting 
r,2',3',6*-tetrahydro-[2,4']bipyridinyl hydrochloride (Saari, W. S.; et al. J. Med. Chem. 
1984, 27, 1 182) in place of the product from Example 36C. (yield: 49.5 mg, 0.145 mmol, 
28%). ^H NMR (300 MHz, DMSO-dg) 5 2.20 (s, 3H), 2.68 (m, 2H), 2.83 (t, J=5.7 Hz, 2H), 
3.29 (s. 2H), 3.38 (m, 2H), 6.72 (m, IH), 7.22 (m, 3H), 7.35 (dd, J=2.1, 7.5 Hz, IH), 7.57 (d, 
J=8.4 Hz, IH), 7.76 (ddd, J=2.1, 7.5, 7.5 Hz, IH), 8.53 (m, IH), 9.43 (br s, IH); MS (ESI) 
m/e 342 (M+H)*. AnaL calcd for Ci9H2oClN30-0.25 C2H4Q2: C, 65.63; H, 5.93; N, 11.78. 
Found: C, 65.44; H, 5.72; N, 11.88. 

Example 210 

2-('^\6'>dih ydro-2,4'-bipvridin-lY2TO-vlVN-f2-methox^-6-methvlphenvl)acete 
The title compound was prepared according to the method of Example 170 
substituting 2-xDethoxy-6-methylaniline in place of 2,6-diethyIaniIine and substituting 
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1 ',2\3%6'-te1rahydro-[2,4']bipyridinyl hydrochloride (Saari, W. S.; et al. J. Med. Chem. 
1984, 27, 1 1 82) in place of the product from Example 36C. (yield: 50.3 mg, 0.149 imnol, 
29%). 'H NMR (300 MHz, DMSO-dg) 5 2.13 (s, 3H), 2.70 (m, 2H), 2.82 (t, J=5.7 Hz, 2H), 
3.24 (s, 2H), 3.35 (m, 2H). 3.74 (s, 3H), 6.74 (m, IH), 6.86 (dd, J=8.4, 13.8, IH), 7.14 (dd, 
J=7.5, 7.5 Hz. IH), 7.24 (ddd, J=1.0. 5.1, 7.5 Hz, IH), 7.58 (d, J=8.4 Hz, IH), 7.78 (ddd, 
J=2.1, 7.5, 7.5 Hz, IH), 8.54 (m, IH), 8.94 (br s, IH); MS (ESI) m/e 338 (M+H)*. Anal, 
calcd for CaoHTaNaO-O.OS CH2CI2: C, 70.48; H, 6.81; N, 12.30. Found: C, 70.40; H, 6.67; N, 
12.38. 

Example 21 1 

3-chloro-N-rf3-metfavl-3\6*>dihvdro>2,4'>bipvridin-lY2in-vl>meti^^^ 
A mixture of the product from Example 143B (trifluoroacetic acid salt, 29 mg, 0.1 
mmol), paraformaldehyde (30 mg, 1 mmol), 3-chlorobenzamide (78 mg, 0.5 mmol, 
Maybridge), and 42 mg of potassium carbonate (0.3 imnol) in 2.5 mL absolute ethyl alcohol 
was heated to reflux under nitrogen overnight. The mixture was cooled to room temperature, 
filtered, and the solvent was removed under reduced pressure. The residue was purified by 
flash column chromatography on silica gel (10% methanoliethyl acetate) to give 8.6 mg 
(25%) pure compound. ^H ISfMR (500 MHz, DMSO-de) 5 2.28 (s, 3H), 2.45 (m, 2H), 2.73 
(m, 2H), 3.23 (m, 2H), 4.28 (d, J=6 Hz, 2H), 5.80 (m, IH), 7.15 (m, IH), 7.52 (t, J-6 Hz, 
IH), 7.61 (m, 2H), 7.86 (d, J=6 Hz, IH), 7.94 (m, IH), 8.34 (d, J=6 Hz, IH), 8.95 (t, J=6 Hz, 
IH); MS (ES1/APCI-) m/e 340 QA-Hf. 

Example 212 

3-fluoro-N-rf3-metfavl>3^6'. ^vdro-2.4'-bipvTidin-lY2H)>vnmet^^^ 
A mixture of the product from Example 143B (trifluoroacetic acid salt, 29 mg, 0. 1 
mmol), paraformaldehyde (30 mg, 1 mmol), 3-fluorobenzamide (70 mg, 0.5 mmol, Aldrich), 
and 42 mg of potassium carbonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to 
reflux under nitrogen overnight. The mixture was cooled to room temperature, filtered, and 
the solvent was removed under reduced pressure under reduced pressure. The residue was 
purified by flash colmnn chromatography on silica gel (10% methanolrethyl acetate) to give 
24 mg (74%) pure compound. 'H NMR (500 MHz, DMSO-ds) 5 2.30 (s, 3H), 2.47 (m, 2H), 
2.76 (m, 2H), 3.25 (m, 2H), 4.28 (d, J=6 Hz, 2H), 5.80 (m, IH), 7.14 (m, IH), 7.39 (t, J=6 
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Hz, IH), 7.55 (m, 2H), 7.69 (d, J=6 Hz, IH), 7.76 (d, J=6 Hz, IH), 8.34 (d, J=6 Hz. IH), 8.91 
(t, J=6 Hz, IH); MS (ESI APCI-) m/e 324 (M-H)''. 



Example 213 

3-me1hvl-N-ir(2SV2-methvl-4-f2-py ridiri y1)-l.piperazmv^ 

Example 2 13A 
f3SV3-metfavi-l-^2-pvridiiivnpipeiaziDe 
A solution of (SH+)-2-me1hylpipera2me (0.50 g, 0.005 mol, CAS 74879-18-8, 
Aldiich 39,717-2, 99%) and 2-bromopyridine (5 mL, 0.05 mol) was heated to 120 °C for 14 
hours. The reaction mixture was cooled to 23 °C and partitioned between ethyl acetate and 
water. The layers were separated, and the water layer extracted twice more with ethyl 
acetate. The aqueous phase was adjusted to pH ~ 1 1 with a solution of saturated sodium 
bicarbonate and solid sodium carbonate. Sodimn chloride was added, and the saturated 
aqueous solution was extracted with ethyl acetate (2x) and dichloromethane (2x). The 
combined organic extracts were dried over sodium sulfate, filtered, and concentrated under 
reduced pressure to afford 0.6 g (67% yield) of flie title compound. ^H NMR (400 MHz, 
DMSO-dfi) 6 1.02 (d, J=6.0 Hz, 3H), 2.27 (dd, J=12, 10 Hz, IH), 2.67 (m, 3H), 2,92 (m, IH), 
4,07 (m, 2H), 6.58 (dd, J=8, 6 Hz, IH), 6.77 (d, J-8 Hz, IH), 7.49 (m, IH), 8.08 (m, IH); MS 
(ESI)m/el78(M+H)^ 

Example 2 13B 

3-metfavl-N-^rQSV2-mefevl-4-f2-pvridinvlVl-proerazinvnmethvnben^ 
A solution of the product from Example 213 A (250 mg, 1.40 mmol), the product from 
Example 91 A (291 mg, 1 .40 mmol) and triethylamine (354 mg, 3.50 mmol) in acetonitrile 
(10 mL) was stirred at 23 **C for 72 hours. The reaction mixture was poured into water and 
extracted with ethyl acetate. The ethyl acetate solution was then washed with additional 
water, a solution of saturated sodium bicarbonate, and brine. The organic phase was dried 
over sodimn sulfate, filtered, and concentrated under reduced pressure. The residue was 
pmdfied by flash colxmm chromatography on silica gel (2-5% ethanohethyl acetate) to afford 
396 mg (87% yield) of the title compound. 'H NMR (300 MHz, DMSO-de) 8 1.21 (d, J=5.4 
Hz, 3H), 2.34 (s, 3H), 2.50 (m, 3H), 2.85 (m, 2H), 4.06 (br d, J=10.5 Hz, 2H), 4.29 (dd, . 
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J=13.5, 6.0 Hz, IH), 4.43 (dd, J=13.5, 6.0 Hz, IH), 6.58 (m, IH), 6.82 (d, J=8.7 Hz. IH), 7.34 
(m, 2H), 7.48 (m, IH), 7.63 (m, 2H), 8.07 (m, IH), 8.54 (dd, J=6.0, 6.0 Hz, IH); MS (ESI) 
m/e 325 (M+H)^; Anal, calcd for C19H24N4O: C, 70.34; H, 7.46; N, 17.27. Found: C, 70.07; 
H, 7.55; N, 17.03. 

Example 214 

N-f3-methvlphenvlV2-rf2S)-2-me1hvl-4>Q>pvridinvlVl-piDera2m 
A solution of the product from Example 2 13 A (100 mg, 0.562 mmol), the product 
from Example 1 A (128 mg, 0.562 mmol) and N,N-diisopropylethylamme (109 mg, 0.843 
mmol) in toluene (5 mL) was heated at 60 °C for 16 hours and then cooled to 23 "^C. The 
reaction mixture was concentrated under reduced pressure, and the residue purified hy flash 
column chromatography on sihca gel (elution with ethyl acetate) to afford 125 mg (68% 
yield) of the title compound. *H NMR (300 MHz, DMSO-ds) 5 1 .06 (d, J=6.3 Hz, 3H), 2.27 
(s, 3H), 2.58 (m, 2H), 2.80 (dd, J=12.3, 9.0 Hz, IH), 2.84 (m, IH), 3.10 (d, J=16.5 Hz, IH), 
3.11 (m, IH), 3.38 (d, J=16.5 Hz, IH), 4.00 (m, 2H), 6.63 (dd, J=8.1, 6.3 Hz, IH), 6.84 (d, 
J=ll.l Hz, IH), 6.89 (m, IH), 7.18 (m, IH), 7.44 (m, 2H), 7.52 (m, IH), 8.10 (m, IH), 9.63 
(br s, IH); MS (ESI) m/e 325 (M+H)^; Anal, calcd for C19H24N4O: C, 70.34; H, 7.46; N, 
.17.27. Found; C, 70.25; H, 7.62; N, 17.29. 

Example 215 

3-methvl-N-ir(2RV2-methvM--f2-pvridinvlVl-piperazinvnmeflavnbenzamid^ 

Example 215A 
f 3RV3-methvl-l -f2-pvridinvnpiperazine 
A solution of (R)-(-)-2-methylpiperazine (0.50 g, 0.005 mol, CAS 75336-86-6, 
Aldrich 39,716-4, 99%) and 2-bromopyridine (5 mL, 0.05 mol) was heated to 120 °C for 14 
hours. The reaction mixture was cooled to 23 °C and partitioned between a large volume of 
ethyl acetate and water. The layers were separated, and then additional water was added to 
the ethyl acetate solution. Drops of IN Hydrochloric acid solution were added to the 
water/ethyl acetate mixture with vigorous mixing until all of the product was transferred to 
the aqueous phase. The layers were separated, and the combined aqueous phases 
concentrated under reduced pressxire, and azeotroped with toluene/methanol (5x) to afford 
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1.29 g (>99% yield) of 3-(R)-methyl-l-pyridin-2-yl-piperazine hydrobroxnide. NMR (300 
MHz, DMSO-dfi) 5 1.27 (d, J=6.6 Hz, 3H), 2.90 (dd, J=10.5, 14.1 Hz, IH), 3.10 (m, 2H), 3.40 
(m, 2H), 4.32 (m, 2H), 6.77 (dd, J=4.8, 6.9 Hz, IH), 6.98 (d, J=8.1 Hz. IH), 7.64 (m, IH), 
8.15 (m, IH), 8.63 (br s, IH). 8.92 (br s, IH); MS (ESI) m/e 178 (M+H)"'. 

Example 2t5B 
3-me1favl-N»irf2RV2-methvM-r2-pvridmv1V1 -pipe^ 

A solutioB of the product from Example 215A (250 mg, 0.97 mmol), the product from 
Example 91A (201 mg, 0.97 mmol) and triethylamine (342 mg, 3.39 mmol) in acetonitrile 
(10 mL) was stirred at 23 for 72 hours. The reaction mixture was poured into water and 
extracted with ethyl acetate. The ethyl acetate solution was then washed with additional 
water, a solution of saturated sodium bicarbonate and brine. The organic phase was dried 
over sodium sulfate, filtered and concentrated imder reduced pressure. The residue was 
purified by flash column chromatography on silica gel (2-5% ethanolrethyl acetate) to aiford 
245 mg (78% yield) of the title compound. 'H NMR (300 MHz, DMSO-de) 5 1 .21 (d, J=5.4 
Hz, 3H), 2.34 (s, 3H), 2.50 (m, 3H), 2.85 (m, 2H). 4.06 (br d, J=10.5 Hz, 2H), 4.29 (dd, 
J=13.5, 6.0 Hz, IH), 4.43 (dd, J=13.5, 6.0 Hz, IH), 6.58 (m, IH), 6.82 (d, J=8.7 Hz, IH), 7.34 
(m. 2H), 7.48 (m, IH), 7.63 (m, 2H), 8.07 (m, IH), 8.54 (dd, J=6.0, 6.0 Hz, IH); MS (ESI) 
m/e 325 (M+H)^; Anal, calcd for C19H24N4O: C, 70.34; H, 7.46; N, 17.27. Found: C, 70.61; 
H, 7.41; N, 16,95. 

Example 216 

N-^3-me1hvlDhenvlV2-rr2RV2>metfavl-4-(2-pvridinvlV1-p ip^^ 

A solution of the product from 215A (250 mg, 0.97 mmol), flie product from Example 
lA (221 mg, 0.97 mmol) and NJM-diisopropyletihylamine (313 mg, 2.42 mmol) in toluene (8 
mL) was heated at 60 °C for 16 hours and then cooled to 23 **C. The reaction mixture was 
concentrated imder reduced pressure, and the residue purified by flash coluron 
chromatography on silica gel (elution with ethyl acetate) to afford 261 mg (83% yield) of the 
title compound. ^H ISIMR (300 MHz, DMSO-de) 5 1.06 (d, J=6.3 Hz, 3H), 2.27 (s, 3H), 2.58 
(m, 2H), 2.80 (dd, J=12.3, 9.0 Hz, IH), 2.84 (m, IH), 3.10 (d, J=16.5 Hz, IH), 3.1 1 (m, IH), 
3.38 (d, J=16.5 Hz, IH), 4.00 (m, 2H), 6.63 (dd, J=8.1, 6.3 Hz, IH), 6.84 (d, J=ll.l Hz, IH), 
6.89 (m, IH), 7.18 (m, IH), 7.44 (m, 2H), 7.52 (m, IH), 8.10 (m, IH), 9,63 (br s, IH); MS 
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(ESI) m/e 325 (M+H)"^; Anal, calcd for Ci9H24N4O-0.3 H2O: C, 69.19; H, 7.52; N, 16.99. 
Found: C, 69.09; H, 7.42; N, 16.92. 



Example 217 

3>metfaoxv-N-rf3-meflivl-3\6'-dihvdro-2.4'-brovridin-lY2'm-vl^^ 
A mixture of the product firom Example 143B (trifluoroacetic acid salt, 29 mg, 0.1 
mmol), paraformaldehyde (30 mg, 1 mmol), 3-methoxybenzamide (76 mg, 0.5 mmol, 
Lancaster), and 42 mg of potassium caibonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol 
was heated to reflux under nitrogen overnight The mixture was cooled to room temperature, 
filtered, and the solvent was removed under reduced pressure under reduced pressure. The 
residue was purified by flash column chromatography on silica gel (10% methanolrethyl 
acetate) to give 25 mg (75%) pure compound NMR (500 MHz, DMSO-de) S 2.30 (s, 
3H), 2.47 (m, 2H), 2.76 (m, 2H), 3.25 (m, 2H), 3.79 (s, 3H), 4.27 (d, J=6 Hz, 2H), 5.80 (m, 
IH), 7.1 1 (d, 3=6 Hz, IH). 7.14 (t, J=6 Hz, IH), 7.38 (t, J=6 Hz, IH), 7.45 (s, IH), 7.49 (d, 
J=6 Hz, IH), 7.59 (d, J-6 Hz, IH), 8.34 (d, J=6 Hz, IH), 8.81 (t, J=6 Hz, IH); MS (ESI 
APCI-) m/e 336 (M-H)^ 

Example 218 

4-fluoro-N-'rf3'methvl-3\6'-dihvdro-2,4''bipvridin-lY2'H)-vnmethvnbenzamide . 
A mixture of the product from Example 143B (trifluoroacetic acid salt, 29 mg, 0.1 
nunol), paraformaldehyde (30 mg, 1 mmol), 4-fluorobenzaxnide (70 mg, 0.5 nunol, Aldrich), 
and 42 mg of potassium carbonate (0.3 mmol) in 2.5 mL absolute ethyl alcohol was heated to 
reflux under nitrogen overnight The mixture was cooled to room temperature, filtered, and 
the solvent was removed under reduced pressure under reduced pressure. The residue was 
purified by fiash column chromatography on silica gel (10% methanolretiiyl acetate) to give 
30 mg (94%) pure compound. 'H NMR (500 MHz, DMSO-de) 5 2.30 (s, 3H), 2.46 (m, 2H), 
2.77 (m, 2H), 3.24 (m, 2H), 4.28 (d, J=5 Hz, 2H), 5.80 (m, IH), 7.14 (t; J=5 Hz, IH), 7.30 (t, 
J=6 Hz, 2H), 7.58 (d, J=5 Hz, IH), 7.98 (t, J=6 Hz, 2H), 8.34 (d, J=5 Hz, IH), 8.85 (t, J=5 
Hz, IH); MS (ESI AFCI-) m/e 324 (M-H)\ 

Example 219 

2-G-chloro-3\6'-dihvdro>2.4'>bipvridin-lY2TO>vlVN-(2.6Kiimethvlphenvl) acetam 
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Example 21 9A 

tert-butvl 4-f 3"Chloro-2-pvridinvn'4-livdroxv-l -piperidinecarboxvlate 
To a solution of l,4-diazabicyclo[2.2.23octane (DABCO, 680 mg, 6.06 mmol) in 
diethyl ether (20 niL) at -78 °C was added n-but/llithium (2.5M in hexanes» 3.0 mL) and 
stilling continued for 20 minutes. To this mixture was added 3-cliIoropyridine (700 mg, 6.16 
mmol) as a solution in diethyl ether (5 mL). After 30 minutes, tert-butyl 4-oxo-l- 
piperidinecarboxylate (1 .3o g, 6.52 mmol) was added as a solution m diethyl ether (1 mL). 
The reaction mixture was stirred at -78 **C for 2.5 hours then warmed to -50 °C and quenched 
with water. The mixture was allowed to wami to room temperature overnight The layers 
were separated and the organic phase dried, filtered and concentrated under reduced pressure. 
The residue was purified by flash colxmin chromatography on silica gel (gradient elution with 
20% to 99% ethyl acetate:hexanes) to provide the title compound (110 mg, 9% yield). 
NMR (500 MHz, CDCI3) 5 1 .38 (br d, 2H, J=13.7 Hz), 1.50 (s, 9H), 2.73 (ddd, 2H, J=13.1, 
13.1, 5.3 Hz), 3.31 (br m, 2H), 4.09 (brm, 2H), 7.25 (m, IH), 7.74 (dd, IH, J=7.8, 1.3 Hz), 
8.46 (dd, IH, J=4.7, 1.6 Hz). 

Example 2 19B 

tert-butvl 3-chloro-3'.6'-dihvdro-2.4 -bipvridine-1 Y2TO-carboxvlate 
The procedure described in Example 237B was followed, substituting the product 
from Example 219A for the product from Example 237 A to provide the title compound (42 
mg, 50%). *H NMR (500 MHz, DMSO-ds) 5 1 .44 (s, 9H), 2.47 (m, 2H), 3.54 (m, 2H), 4.02 
(m, 2H), 6.14 (br s, IH), 7.33 (dd, IH, J=8.1, 4.7 Hz), 7.93 (ddd, IH, J- 8.1, 1.6 Hz), 8.51 
(dd, IH, J=4.5, 1 .4 Hz); MS (DCI/NH3) m/e 295 (M+H)\ 

Example 2 19C 
3-chloro-lV2\3\6-tetrahvdro>2.4'-bipvridine 
The procedure described in Example 166B was followed, substituting the product 
from Example 21 9B for the product from Example 1 66 A to provide the title compoimd. MS 
(DCI/NH3) m/e 195 (M+H)"". 

Example 21 9D 
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2--f3-chloro-3\6'-dmvdr(>-2.4'-bipvridin-lY2Tn-vlVN-f2.6-dim 

A mixture of the product from Example 219C (30 mg, 0.1 iranol), N-(2,6- 
dimethylphenyl)-2-chloroacetamide (23 mg» 0.1 5 mmol, Aldrich) and sodium carbonate (50 
mg) in N,N-dimethylformamide/water (2:1,2 mL) was shaken at room temperature for 1 8 
hoiu:5. The resulting mixture was decanted, cancentrated under reduced pressure. The residue 
was piuified by preparative HPLC to provide 20 mg (59%) of the desired product. *H NMR 
(500 MHz, DMSO-d6) 5 2.18 (s, 6H), 2.49 (m, 2H), 2.85 (m, 2H), 4.38 (m, 2H), 6^5 (s, IH), 
7.09 (m, 3H), 7.40 (dd, J=6 Hz, IH), 8.00 (d, J=6 Hz, IH), 8.56 (dd, J=6 Hz, IH), 10.00 (s, 
IH); MS (ESI APCI+) m/e 356 (M+H)"". 

Example 220 • 

2-f 3-chloro-3\6'-dihvdro-2.4'->bipvridin- 1 Y2'm-vl VN~f 2>methvlpheDvnacetamide 
A mixture of the product from Example 219C (30 mg, 0.1 mmol), N-(2-methyl- 
phenyl)-2-chloroacetamide (21 mg, 0.15 mmol, Maybridge) and sodium carbonate (50 mg) in 
N,N-dimethylformamide/water (2:1 , 2 mL) was shaken at room temperature for 1 8 hours. 
The resulting mixture was decanted, concentrated under reduced pressure. The residue was 
purified by preparative HPLC to provide 21 mg (64%) of the desired product. NMR (500 
MHz, DMSO-dfi) 5 2.24 (s, 3H), 2.75-2.85 (m, 2H), 2.86 (m, 2H), 3.05 (m, 2H), 4.32 (m, 
2H), 6.25 (s, IH), 7.00-7.25 (m, 3H), 7.45 (m, 2H), 8.00 (d, J=6 Hz, IH), 8.55 (dd, J=6 Hz, 
IH), 10.00 (s, IH); MS (ESI APCI+) m/e 342 (M+H)"". 

Example 221 

N-(3'.6'-dihvdro-2,4'-bipvridin-lY2'H>-vhnetfavn-l-naphthamide 
The procedure described in Example 115 was followed, substituting napthalene-1- 
carboxamide for 3-methoxybenzamide to provide the title compoimd (28% yield). This 
compound (164 mg) in ethanol was treated with maleic acid (55.5 mg), stirred for 10 minutes 
then concentrated under reduced pressure to give yellowish sticky soUd which was dissolved 
in dichloromethane, and the compound was precipitated using diethyl ether, filtered and then 
washed with diethyl ether, dried to give the maleate salt (144 mg). NMR (300 MHz, 
DMSO-de) 5 2.86 (m, 2H), 3.4 (m, 2H), 3.91 (m, 2H), 4.57 (m, 2H), 6.12 (s, 2H), 6.76 (m, 
IH), 7.32 (m, IH), 7.61 (m, 4H), 7.80 (m, 2H), 8.02 (m, IH), 8.10 (d, J=9 Hz, IH), 8.28 (m. 
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IH), 8.58 (m, IH), 9.55 (m, IH); MS (DCI/NH3) m/e 324 (M+H)*"; Anal, calcd for 
C22H2iN30-l .2 C4H4O4: C, 66.68; H, 5.39; N, 8.70. Found; C, 66.38; H, 5.43; N, 8.75. 



Example 222 

N- i r4-f 3-cvano-2'PvridinvlVl ■piperazmvllmelfavll -S-fluo robenzamide 
The procedure described in Example 200 was followed, substituting 2-pip^:azm-l- 
ylnicotinonitrile for the product in Example 11 9A and 3-fluorobenzamide for 3- 
methylbenzamide to provide the title compound (80% yield). NMR (300 MHz, DMSO- 
dfi) 5 2.66 (m, 4H), 3.59 (m, 4H), 4.22 (d, J=6.1 Hz, 2H), 6.91 (dd, J=7.6, 4.9 Hz, IH), 7.39 
(tdd, J=8.5, 8.5, 2.6, 1.0 Hz, IH), 7.53 (td, J=8.0, 5.8 Hz, IH), 7.68 (ddd, J=10.0, 2.5, 1.4 Hz, 
2H), 7.74 (dt, J=7.7, L2 Hz, IH), 8.39 (dd, J=4.9, 1.9 Hz, IH), 8.91 (t, J=6.1 Hz, IH); MS 
(DCI/NH3) m/e 340 (M+H)^; Anal, calcd for CisHigNsOF: C, 63.70; H, 5.35; N, 20.60. 
Found: C, 63.54; H, 5.22; N, 20.47. 

Example 224 

3-metfavl-N" ff4-( 1 .3"tfaia2ol-2"VlVl-piperidinvnmethvllbenzamide 
The product from Example 166C (490 mg) was hydrogenated with 10% Pd/C catalyst 
under hydrogen gas pressure (60 psi) for 42 hours in methanol. The mixture was filtered and 
concentrated under reduced pressure. The residue was purified by flash column 
chromatography on silica gel (5% ethanolrethyl acetate) to provide the title compound (100 
mg, 22%). 'H NMR (300 MHz, CDCI3) 5 1.85 (dq, 2H, J=12, 6 Hz), 2.20 (m, 2H), 2.40 (s, 
3H), 2.48 (m, 2H), 3.10 (m, 3H), 4,35 (d, 2H, J=6 Hz), 6.50 (m, IH), 7.20 (d, IH, J=3.3 Hz), 
7.35 (m, 2H), 7.60 (m, 2H), 7.70 (d, IH, J=3.3 Hz); MS (DCUNHs) m/e 316 (M+H)"". 
Maleate salt: Anal, calcd for Ci7H2iN30S*1.2 C4H4O4: C, 57.1 1; H, 5.85; N, 9.48. Found: C, 
57.48; H, 5.33; N, 9.52. 

Example 225 

2-f 1- I2>f f4-fluoro-2-methy lphenYl)aTnfn o1-2'OXOethvn -4-piperid iTiYl )pyririiTiiimi >J-nyide 

Example 225A 
2-bromo-N-(4~fluorO"2-meflivlpheiiYl) acetamirfft 
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The procedure described in Example 1 A was followed, substituting 4-fluoro-2- 
methylphenylamine for 3*metiiylaniline to provide tbe title compound as a pink solid. 
NMR (300 MHz, DMSO-de) 5 2.20 (s. 3H), 4.06 (s, 2H), 7.01 (ddd, IH, J=8.8, 8.8. 3.0 Hz), 
7.10 (dd, IH, J=9.5, 3.0 Hz), 7.34 (dd, IH, J-8.8, 5.4 Hz), 9.74 (br s, IH); MS (DCMSTHj) 
m/e 2467248 (M+H)*"; 2637265 (M+NH4)^ 

Example 225B 

2"f 1 2-rf4"fluoro-2-metfavlphenvnamino1-2"OxoethvU-4-DiperidinvDpmdi^ N- 

oxide 

A mixture of the product from Example 225A (0.64 g, 2.6 mmol), the product ftom 
Example 1 19A (0.63 g, 2.5 mmol) and K2CO3 (720 mg, 5.2 mmol) in N,N- 
dimethylformamide (12 mL) was heated at 40**C for ovemigjit. The reaction mixture was 
cooled and the solvent removed under reduced pressure. The residue was partitioned 
between brine and ethyl acetate. The aqueous layer was extracted with ethyl acetate (3 x 
200niL). The combined organics were dried over magnesium sulfate and concentmted. The 
residue was purified by flash column chromatography on silica gel using 4% 
methanolrdichloromethane to give the desired product as a off-white solid. (649 mg, 76%). 

NMR (300 MHz, DMSO-de) 6 1.68 (m, 2H), 1.92 (d, J=5.8 Hz, 2H), 2.24 (s, 3H), 2.36 
(m, 2H), 3.04 (d, J=11.5 Hz, 2H), 3.17 (s, 2H), 3.29 (m, 2H), 7.03 (m, IH), 7.11 (dd, J=9.7, 
2.9 Hz, IH), 7.35 (m, 2H), 7.67 (dd, J=8.8, 5.8 Hz, IH), 8.26 (m, IH), 9.40 (s, IH); MS 
(DCimHs) m/e 328 (M+H-16)^; 344 (M+H)^ 

Maleate salt (856 mg): Anal, calcd for C19H22N3O2F4.O C4H4O4-0,75 H2O: C, 58.41; H, 
5.86; N, 8.88. Found: C, 58.02; H, 5.83; N, 8.67. 

Example 226 

2-n - (l-f r4-fluoro-3-methvlphenvDamino1-2-oxoethvU ■4>piperidinvl>pvridinium N>oxide 
The procedure described in Example 225B was followed, substituting the product 
£rom Example 27A for the product Scorn Example 225 A to provide the title compound. (139 
mg, 57%). 'H NMR (300 MHz, DMSO-de) 5 1 .68 (m, 2H), 1.92 (d, J=5.8 Hz, 2H), 2.22 (s, 
3H), 2.46 (m, 2H), 3.04 (m, 2H), 3.25 (s, 3H), 7.03 (t, J=6, IH), 7.35 (m, 2H), 7.44 (dd, 
J=4.5, 1.5 Hz, IH), 7.48 (m, IH), 7.54 (dd, J=-4.5. 1 .5 Hz, IH), 8.26 (d, J=4.5. IH), 9.79 (s, 
IH); MS (DCI/NH3) m/e 328 (M+H-16)^; 344 (M+H)"^: 
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Maleate salt (171 mg): Anal, calcd for Ci9H22N3O2F*1.0 C4H4O4: C, 60.12; H, 5.12; N, 9.15, 
Found: C, 59.91; H, 5.79; N, 9.05. 



Example 227 

2-fl-l2"rf3-fluoroDhenvDaminoV2-oxoe1hvB-4-piDeridiDvl>pvn 
The procedure described in Example 225B was followed, substituting tlie product 
from Example 254 A for the product from Example 225 A to provide the title compound. (1 57 
mg, 68%). 'H NMR (300 MHz, DMSO-ds) 5 1.68 (m, 2H), 1.92 (d, J=5.8 Hz, 2H), 2.30 (m, 
2H), 3.01 (m. 2H), 3.19 (s, 2H), 3.25 (m, IH), 6.89 (m, IH), 7.35 (m, 3H), 7.42 (m, 2H), 7.68 
(m, IH), 8.26 (d, J=4,5, IH), 9.91 (s, IH); MS (DCI/NH3) m/e 330 (M+H)^ 
Maleate salt (190 mg): Anal, calcd for CisHaoNaOaP^l.O C4H4O4-0.2 H2O: C, 58.84; H, 5.48; 
N, 9.36. Found: C, 58.52; H, 5.45; N, 9.04. 

674532 Example 228 
2-(l-l2-|'f2"fluoro-5-metfavlphenvnamino1-2-oxoethvU-4-pipeiidinvnpvridinium 

Example 228A 
2-chloro-N-(2-fluoro-5-methvlphepvl)acetamide 
The procedure described in Example 22A was followed, substituting 2-fIuoro-5" 
methylphenylamine for 3,4,5-trimethoxyaniline to provide the title compound (83% yield) as 
a white soUd. ^H NMR (400 MHz. DMSO-de) 5 2.28 (s, 3H), 4.34 (s, 2H), 6.98 (m, IH), 
7.14 (dd, IH, J=l 1.1, 8.6 Hz), 7.69 (d, IH, J-7.4 Hz), 9.99 (br s, IH); MS (PCUNR3) m/e 
202 (M+H)"*"; 219 (M-HNHi)"". 

Example 228B 

2-fl-l2*ff2-fluoro-5-methvlphenYnamino1-2<>xoethvl>-4-piperidipvnpvridiniumN>oxi 
The proceduie described in Example 225B was followed, substituting the product 
from Example 228 A for fee product from Example 225 A to provide the title conqjound. (88 
mg, 36.6%). *H NMR (300 MHz, DMSO-dg) 5 1.63 (m, 2H), 1.95 (d, J=12 Hz, 2H), 2.27 (s, 
3H), 3.50 (m, 2H), 3.01 (d, J=12 Hz, 2H), 3.20 (s, 2H), 3.30 (m, IH), 6.93 (m, IH), 7.15 (dd, 
J=9, 3 Hz, IH), 7.31 (m, 2H), 7.42 (m, IH), 7.84 (m, IH), 8.26 (m, IH), 9.59 (s, IH); MS 
(DCl/NHa) m/e 328 (M+H-16)'"; 344 (M+H)"^. 
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Maleate salt (190 mg): Anal, calcd for Ci9H22N3O2F*1.0 C4H4O4-0.2 H2O: C, 58.84; H, 5.48; 
N, 9.36. Found: C, 58.52; H, 5.45; N, 9.04. 

I 

Example 229 

2-(l*n-methvI-2-r(3"mefevlphenvnaminoV2-oxoe1hvU-4-piperidi^^ N-oxide ! 

i 
I 

Example 229 A 
2-bromO"N"(3'methvlphenvl)p ropanaTnide 
The procedure described in Example 1 A was followed, substituting 2-bromopropionyl 
chloride for bromoacet/l chloride to provide the title compound (92% yield) as a white solid. 

MMR (300 MHz, DMSO-d^) 5 1.74 (d, 3H, J=6.8 Hz), 2.28 (s, 3H), 4.69 (q, IH, J=6.8 
Hz), 6.90 (d, IH, J=7.5 Hz), 7.20 (dd, IH, J=7.8, 7.8 Hz), 7.37 (br d, IH, J=8.5 Hz), 7.44 (br 
s, IH), 10.22 (br s, IH); MS (DCI/NH3) m/e 242/244 (M+Hf ; 259/261 (M+NH4)^ 

Example 229B 

2-fl-ll-metfavl-2-rf3"metfavlphenvnamino]-2"OXoetfavU-4'piperidinvDpvridimum N-oxide 
The procedure described in Example 225B was followed, substituting the product 
from Example 229A for the product from Example 225A to provide the title compound. (1 53 
mg, 64.6%). *HNMR (300 MHz, DMSO-de) 5 1.20 (d, J=6 Hz, 2H), 1.41 (d, J=6 Hz, IH), 
1.65 (m, 2H), 1.91 (m, 2H), 2.28 (s, 3H), 2.29 (m, IH), 2.45 (m, IH), 3.30 (m, 3H), 6.88 (d, 
J=7.5 Hz, IH), 7.19 (t, J=7.5 Hz, IH), 7.31 (m, 2H), 7.45 (m, 3H), 8.24 (m, IH), 9.68 (s, IH), 
9.94 (s, IH); MS (DCI/NH3) m/e 324 (M+H-16)''; 340 (M+H)"". 

Maleate salt (187 mg): Anal, calcd for C2oH25N302-1.0 C4H404-1.2 H20:C, 60.42; H, 6.63; N, 
8.81. Found: C, 60.41; H, 6.38; N, 8.01, 

Example 230 

2-f 1 - 1 2-rf 4"fluorophenvl)amino]-2"OXoetfavl } "4-piperidiT i Yl)p Y"dini um N-oxide 
The procedure described in Example 225B was followed, substituting N- 
chloroacetyM-fluoroamline (Avacado) for the product from Example 225A to provide the 
title compound (45% yield). ^H NMR (300 MHz, DMSO-dg) 6 1.68 (m, 2H), 1.92 (d, J=5.8 
Hz, 2H), 2.30 (m, 2H), 3.01 (m, 2H), 3.19 (s, 2H), 3.25 (m, IH), 6.89 (m, IH), 7.35 (m, 3H), 
7.42 (m, 2H), 7.68 (m, IH), 8.26 (d, J=4.5, IH), 9.91 (s, IH); MS (DCIMH3) m/e 314 (M+H- 
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I6f ; 330 (M+H)''. Maleate salt (190 mg): Anal, calcd for CisHzoNaQzF-l.O C4H404-1.1 
H2O: C, 57.88; H, 5.53; N, 8.80. Found: C, 57,49; H, 5.56; N, 8.72. 



Example 231 

2-f 1 - (2-rf 2-flttOTOpheDvnamino1-2-oxoeihvl) -4-T3iT)eridmvnT)vridmiiim N-oxide 
The procedure described in Example 225B was followed, substituting the 
product from Example 28 A for the product from Example 225 A to provide the title 
compound. (126 mg, 54%). 'HNMR (300 MHz, DMSO-de) 5 1.68 (m, 2H), 1.92 (d, J=6 
Hz, 2H), 2.30 (m, 2H), 3.01 (m, 3.19 (s, 2H), 3.25 (m, IH), 7.15 (m, IH), 7.30 (m, 3H), 
7.42 (m, 2H), 7.68 (m, IH), 8.26 (d, J=4.5, IH), 9.81 (s, IH); MS (DCI/NH3) m/e 314 (M+H- 
16)'"; 330 (M+H)^. 

Maleate salt (190 mg): Anal, calcd for CisHzoNaOJF-l.O C4H4O4-0.2 H2O: C, 58.84; H, 5.48; 
N, 9.36. Found: C, 59.04; H, 5.60; N, 9.20. » 

Example 232 

N-r3"metfavlphenvl)-2-- (4~f 3-(trifluorometfavl)"2-pvridinvn- 1 -piperazinvll acetamide 

Example 232A 
1 'f3'( trifluoromethvlV2-pvridinvnpipera2ane 
A solution of 2-chloro-3-tiifluoromethylpyridine (6.57 g, 36.2 mmol) and piperazine 
(3 1 .48 g, 365.5 mmol) in n-butanol was heated to 1 1 5 ^'C. After 48 hours, the mixture was 
cooled to room temperature, the solvent removed under reduced pressure and tiie residue 
partitioned between water and ethyl acetate. The organic phase was dried (sodium sul&te), 
filtered and concentrated under reduced pressure. The residue was purified by flash cohnnn 
chromatography on silica gel (elution with 15% metfaanol:dichloromethane) to provide 3.35 g 
(40% yield) of the title compound as a tan solid. ^H NMR (300 MHz, DMSO-de) 5 2.80 (m, 
4H), 3.10 (m, 4H), 7.15 (ddd, IH, J=7.8, 4.7, 1.0 Hz), 8.03 (dd, IH, J=7.8, 1.7 Hz), 8.50 (ddd, 
IH, J=4.8, 2.0, 0.7 Hz); MS OOCI/NH3) m/e 232 (M+H)^. 

Example 232B 

N-f3>methvlphenvlV2-{4>f3-ftri fluoromethvlV2-pvrid3nvl1-l-pipera zinvnaceta^ 
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The product from Example 33A (1.30 mg, 7.08 mmol) and N J^-diisopropylamine 
(5.0 mL) in toluene (50 mL) were treated with the product from Example 232A (2.00 mg, 
8.65 mmol) and heated to 60 °C for 1 8 hours. The mixture was allowed to cool to room 
temperature, transfeiied to a separatoiy iunnel and washed with saturated aqueous sodium 
bicarbonate. The organic phase was dried (sodiimi sulfate), filtered, and the filtrate 
concentrated under reduced pressure. The residue was purified by flash column 
chromatography on silica gel (gradient elution with 25% to 50% ethyl acetate:hexanes) to 
provide of the title compound as a white solid. 'H NMR (300 MHz, DMSO-^) 5 2.28 (s, 
3H), 2.67 (m, 4H), 3.18 (s, 2H), 3.27 (m, 4H), 6.88 (br d, IH, J-8.1 Hz), 7.18 (m. 2H), 7.45 
(m, 2H), 8.06 (dd, IH, J=7.8, 2.0 Hz). 8.53 (m, IH), 9.65 (br s. IH); MS (DCI/NH3) m/e 379 

Maleate salt 2.45 g, 70% yield): white solid; NMR (300 MHz, CX^aOD) 8 2.33 (s, 3H), 
3.50 (m, 8H), 4.06 (s, 2H), 6.26 (s, 2H), 6.97 (br d, IH, J=8.1 Hz), 7,21 (dd, IH, J=7.8, 7.8 
Hz), 7.29 (ddd, IH, J=7.8, 5.1, 1.0 Hz), 7.40 (m, 2H), 8.09 (dd, IH, J=7.8, 1.4 Hz), 8.57 (ddd, 

IH, J=4.8, 2.0, 0.7 Hz); Anal, calcd for CigHjiFaNAO-l.O C4H4O4: Q 55.87; H, 5.10; N. 

I I. 33. Found: C, 55,55; H, 5.00; N, 10.99. 

Example 233 

N-(3-methvlphenvlV2-r4-(1.3-thiazol-2-vlV3.6-dihvdropvridin-l(2m>vn ace 

The procedure described in Example 33C was followed, substituting the product from 
Example 166B for the product from Example 33B to provide the title compound as a yellow 
sticky residue (450 mg, 62%). 'H NMR (300 MHz, CDCI3) 5 2.3 (s, 3H), 3.8 (m, 2H), 2.9 
(m, 2H). 3.31 (s, 2H), 3.4 (m, 2H), 6.6 (m, IH). 6.9 (m, IH), 7.2 (m, IH), 7.25 (d, IH, J=3 
Hz), 7.4 (m, 2H), 7.8 (d, IH, J=3 Hz), 9.1 5 (br s, IH); MS (DCIMH3) m/e 3 14 (M+H)"". 
Maleate salt: Anal, calcd for CnHigNsOS^l.O C4H4O4: C, 58.73; H, 5.40; N, 9.78. Found: C, 
58.69; H, 5.49; N, 9.44. 

Example 234 

N'^3-methvlphenvlV2>f4"tfaicn'2-^Vl-^^6^ ihyrirn pYridin-lf2H)'Vnaceta 

Example 234A 
tert-butvl 4-hvdroxv-4'thien-2-vlpiperidine" 1 -carboxvlate 
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2-Thienyllifhium (27.6 mL, 27.6 mmol) in tetrahydrofuraii (30 mL) was treated 
slowly with 4-oxo-piperidinel-carboxylic acid tert-butylester (5.0 g, 25 mmol) in 15 mL 
tetcahydrofiiran) at -78 **C. The mixtuie was waimed to room temperature and stirred for 3.5 
hours. The reaction was quenched by pouring over ice, extracted with ethyl acetate, dried 
over magnesium sul&te, filtered and concentrated under reduced pressure to afford greenish 
oil (5.68 g, 81%) which solidified upon standing. NMR (300 MHz, DMSOds) 5 1.4 (s, 
9H), 1.8 (m, 4H), 3.10 (br s, 2H), 3.8 (m, 2H), 5.5 (s, IH), 6.9 (m, 2H). 7.38 (dd, IH, J«6, 3 
Hz); MS (DCI/NH3) m/e 284 (M+H)"". 

Example 234B 
4-tfaien-2-vl-1.2.3.6-tetrahvdropvridine 
The product from Example 234A (3g, 10.59 mmol) was treated with 99% formic acid 
(7 mL) and stirred at room temperature overnight. The mixture was quenched saturated 
sodiimi bicarbonate (pH 8,5-9), extracted with ethyl acetate, dried over magnesium sulfate, 
filtered and concentrated under reduced pressure to afford reddish oil (700 mg, 40%). 
NMR (300 MHz, CDCI3) 5 2.45 (m, 2H), 3.10 (t, 2H, J=6 Hz), 2.45 (m, 2H), 6.18 (m, IH), 
6,95 (d, 2H, J=3 Hz), 7.18 (t, IH, J=3 Hz); MS (DCI/NH3) m/e 166 (M+H)"**. 

Example 234C 

N-f3-methvlphenvlV2-f4-thien-2-vl-3,6-dihvdropvridin-lf2H^-vnacetamide 
Hie procedure described in Example 33C was followed, substituting the product from 
Example 234B for the product from Example 33B to provide the titie compound as a yellow 
solid (220 mg, 50%). 'H NMR (300 MHz, DMSO-dg) 5 2. 10 (s, 3H), 2.45 (m, 2H), 2.75 (t, 
2H, 3=6 Hz), 3.2 (m, 4H), 6.1 (m, IH), 6.9 (d, IH, J=9 Hz), 7.0 (dd, IH, 1=6, 4.5 Hz), 7.05 
(dd, IH, J=3, 0.75 Hz), 7.18 (t, IH, J=7.5 Hz), 7.40 (dd, IH, J=3, 0.75 Hz), 7.5 (m, 2H), 9.4 
(s, IH); MS (DCI/NH3) m/e 313 (M+H)*. 

Maleate salt: Anal, calcd for CisHzoNzOS-l .0 C4H4O4-0.4 H2O: C,60.65; H,5.74; N,6.43. 
Found: C,60.44; H,5.44;N,6.18. 

Example 235 

3 ■methvl-N>rf4-thien-2-vl-3.6-dihvdropvridin-l f2H)-vl)methvnbenzamide 
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The procedure described in Example 200 was followed, substituting the product from 
Example 234B for the product from Example 1 19A to provide the title compound as a yellow 
sticky residue (84 m^. NMR (300 MHz, CDCI3) 5 2.35 (s. 3H), 2.78 (t, 2H, J=6 Hz), 3.2 
(m, 2H), 4.12 (d, IH, J==6 Hz), 4.7 (t, 2H, J-6 Hz), 5.62 (t, IH, J=6 Hz), 6.1 (m, IH), 7.0 (m, 
2H), 7.38 (d, 3H, J=6 Hz), 7.7 (m, 2H), 9.0 (t, IH, J=6 Hz); MS (DCI/NH3) m/e 3 13 (M+H)^ ^ 
Maleate salt: Anal, calcd for Ci8H2oN20S-1.0 C4H4O4: C, 61,67; H, 5.65; N, 6.54; Found: C, 
62.03, H, 5.05, N, 6.24. 



The procedure described in Example 1 A was followed, substituting 3-chloroamline 
for 3-'methylaiiiline to provide the titie compoimd as a white solid. ^H NMR (300 MHz, 
DMSO-de) 5 4.05 (s, 2H), 7.15 (ddd, IH, J=7.8, 2.0, L4 Hz), 7.36 (dd, IH, J-7.8, 7.8 Hz), 
7.44 (ddd, IH, J=8.1, 2.0, 1.4 Hz), 7.79 (dd, IH, J=2.0, 2.0 Hz), 10.57 (br s, IH). 



2-( 1 - 1 2-rf 3 "ChlorophenvDgminol -2-oxoethvl)piperidin-4-vDpvridimum N-oxide 
The procedure described in Example 225B was followed, substituting the product 



from Example 2 36 A for the product from Example 225 A to provide the title compound. (226 
mg, 66%). ^H NMR (300 MHz, DMSO-d^) 5 1.68 (m, 2H), 1.92 (d, J=5.7 Hz, 2H), 2.30 (in, 
2H), 3.01 (m, 2H), 3.19 (s, 2H), 3.25 (m, IH), 6.89 (m, IH), 7.35 (m, 3H), 7.42 (m, 2H), 7.68 
(m, IH), 8.26 (d, J==4.5, IH). 9.91 (s, IH); MS (DCIMHa), m/e 330 (M+H-16)^ 346 (M+H)^ 
Maleate salt (294 mg): Anal, calcd for C18H20N3O2CM.O C4H4O4-0.2 H2O: C, 57.21; H, 5.24; 
N, 9.01. Found: C, 57.28; H, 5.16; N, 8.70. 

Examnle 237 

2-r4-(l >methvl-lH-imidazol>2-vlV3,6-dihvdropviidin-l f2H>-vn-N-f3-. 
methvlph enYl)flnfttninifie 
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2--^ 1 - 12-rf 3-chlorop hetiy1)aT ainol-2-oxoethvUpiperidin'4"Vl>Dvridii^ N-oxide 

H 




Example 236A 
2-brDmo-N-(3*chloropheny 1)acetamiHft 



Example 236B 
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Example 237A 

tert-butvl4-hvdroxv-4-fl-me1hvl-lH-iimdazol-2-vl>Diperidin 
l-Methylimidazole (4.1 mL, SO mmol) in diy tetrahydrofiiran was treated with n- 
butyllitiiium (25 mL, 50 mmol) at room temperature and heated at 40 °C for 3 hours. The 
reaction was cooled to -78 °C and 4-oxo-piperidine-l-carboxylic acid tert-butylester (9.96 g, 
50 mmol) added. Hie nuxture was allowed to warm to room temperature, sdtred for 6 hours 
the heated to 40 for an additional 3 hours. The reaction was cooled to room temperature, 
quenched with water and extracted with ethyl acetate. The organic phases were dried over 
magnesium sulfate, filtered and concentrated under reduced pressure. The crude material was 
reciystallized from methanol to provide the title compound (8.2 g, 84%) as white solid. 
NMR (300 MHz, CDCI3) 5 1.45 (s, 9H), 1.8 (d, 2H, J=15 Hz), 2.1 (m, 2H), 3.3 (t, 3H, J=15 
Hz), 3.8 (s, 4H), 6.8 (dd, 2H, J=9, 3 Hz); MS (DCIMH3) m/e 282 (M+H)* 

Example 237B 

tert-butvl 4-( 1 -methyl- 1 H-imidazol-2-vl V3 .6-dihvdropvridine- 1 f 2H>-carboxvlate 
The product from Example 237A (5 g, 17.8 mmol) was taken in toluene and treated 
with (methoxycarbonylsulfamoyl)triethylammomum hydroxide, inner salt (Burgess Reagent, 
6.35 g, 26.7 mmol) and heated to 90 °C for 6 hours. The reaction was cooled to room 
temperature and partitioned between ethyl acetate/water. The organic phase was dried over 
magnesium sulfate, filtered and concentrated under reduced pressure to afford 4.1 g (87%) of 
the title compound as a brown oily residue. 'H NMR (300 MHz, CDCI3) & 1 .42 (s, 9H), 2.63 
(m. 2H), 3.61 (t, 2H, J=6 Hz), 3.7 (s, 3H), 4.1 (d, 2H, J=3 Hz), 6.02 (br s, IH), 6.9 (d, IH, 
J=1.5 Hz), 7.1 (d, IH, J=1.5 Hz); MS (DCX/NHa) m/e 264 (M+H)^ 

Example 237C 

4-ri-methvl" lff'-™iHfly ol-2>vn-1.2.3,6-tetrahvdropvridine 
The procedure described in Example 166B was followed, substituting the product 
from Example 237B for the product fix>m Example 166A to provide the title compound as a 
yellow sticky residue (1.28 g, 41%). ^H NMR (300 MHz, CDCh) 5 2.6 (m, 2H), 3.1 (t, 2H, 
J=6 Hz). 3.6 (m, 2H), 3.7 (s, 3H), 6.0 (m, IH), 6.82 (d, IH, J=1.5 Hz), 7.0 (d, IH, J=1.5 Hz); 
MS (DCI/NH3) m/e 164 (M+H)^ 
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Example 237D 
2-r4-(l>metfavl-lH-imidazol-2>vlV3,6>dihvd r(n>vridin.U 
methvlphenvnacetamide 
The procedure described in Example 33C was followed, substituting the product from 
Example 237C for the product from Example 33B to provide the title compound 300mg 
(51%) as a yeUow oil; NMR (300 MHz, DMSO-d6) 5 2.30 (s, 3H), 2.5 (s, 2H), 2.6 (br s, 
2H), 2.75 (m, 2H), 3.20 (s, 3H), 3.75 (s. 2H), 6.3 (br s, IH), 6.9 (m, 2H), 7.2 (m, 2H), 7.42 
(m, 2H), 9.65 (s, IH); MS (DCI/NH3) m/e 311 (M+H)"", 

Maleate salt: Anal, calcd for Ci8H22N40*1.3 C4H404-1.7 H2O: C, 56.65; H, 6.27; N, 11.39. 
Found: C, 56.57; H, 6.53; N. 11.23. 

Example 238 

N-f3-meth vlphenvlV2-r4-(3>mtrop\aidin-2>vnpiperazin-l-vll acetami^ 

Example 23 8 A 
1 -f 3-idtropvridin-2-Yl)p ipei"^7^ r>f> 
To a solution of 2-chloro-3-nitropyridine (10.05 g, 63.39 mmol) in isopropyl alcohol 
(350 mL) at room temperature was added piperazine (27.48 g, 319.0 mmol) in one portion. 
After 2 hours, the solvent was removed under reduced pressure and the residue partitioned 
between water and dichloromethane. The organic phase was dried (sodium sulfate), filtered 
and concentrated to a bright yellow solid. This material was used without further 
purification. 'H NMR (300 MHz, CDCI3) 6 1.74 (s, IH), 2.98 (m, 4H), 3.43 (m, 4H), 6.73 
(dd, IH, J=8.1, 4.8 Hz), 8.1 1 (dd, IH, J=8.1, 1.7 Hz), 8.32 (dd. IH, J-4.4, 1.7 Hz); MS 
PCI/NH3) m/e 209 (M+H)*. 

Kxamplft 

N-r3-methvIphenvlV2>r4-(3-nitropvridin-2-vnpiperazin-1-Yl> f^etarniH 
The procedure described in Example 232B was followed, substituting the product 
from Example 238A for the product firom Example 232A to provide the title compound (84% 
yield) as a yellow solid. 'H NMR (300 MHz, CDCI3) 5 2.36 (s, 3H), 2.74 (m, 4H), 3.20 (s, 
2H), 3.56 (m, 4H), 6.80 (dd, IH, J=8.1, 4.4 Hz), 6.94 (br d, IH, J=7.8 Hz), 7.23 (dd, IH, 
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J=7.5, 7.5 Hz), 7.39 (m, 2H), 8.15 (dd, IH, J=8.1, 1.7 Hz). 8.35 (dd, IH, J=4.8, 2.0 Hz), 9.01 
(br s, IH); MS (DCI/NH3) ni/e 356 (M+H)"*^; Anal, calcd for C18H21N5O3: C, 60.83; H, 5,96; 
N, 19.71. Found: C, 60,66; H, 5.97; N, 19.70. 

Example 239 

2-r4-f3"Chloropvridin-2-vl)pipe ragin-1.Yl 1-N-0-metfavlohe 

Example 239A 
1 -f 3-chloropvridiii-2-vnpiperazme 
A solution of piperazine (29.1 g, 338 irunol), 2,3-dicliloropyridine (5.00 g, 33.8 
mmol), and n-butanol (220 mlS) was refluxed for 3 days. The reaction mixture was cooled to 
23 **C and concentrated under reduced pressure. The residue was slurried with ettiyl acetate 
and water. The ethyl acetate layer was poured off and dried over sodium sulfate, filtered, and 
concentrated to afford 4.8 g (72% yield) of the title compound. ^H NMR (300 MHz, DMSO- 
d6) 5 2.83 (m, 4H), 3.15 (m, 4H), 6.97 (dd, IH, J=4.5, 7.5 Hz), 7.77 (dd, IH, J=1.5, 7.5 Hz), 
8.21 (dd, IH, J=1.5, 4.5 Hz)); MS (ESI) m/e 198 (M+H)^. 

Example 239B 

2-f4-f3-chloropvTidin-2-vl)piperazin"l-'Vl1-N-f3-methvlphenvl)acetamide 
The procedure described in Example 232B was followed, substituting the product 
from Example 23 9A for the product from Example 232A. The reaction mixture was 
concentrated under reduced pressure, and the residue was purified by chromatography (Prep 
Nova-Pak HR CI 8 column, 6 m 60 A, 25 x 100 mm, eluent gradient from 25% to 95% 
acetonitrileiwater with a constant 0.1% trifluoroacetic acid) to afford 109 mg (23% yield) of 
the trifluoroacetic acid salt: an amorphous solid mp 45-55 **C. 'H NMR (300 MHz, DMSO- 
dfi) 5 2.29 (s, 3H), 3.40 (brm, 8H), 3.80 (br m, IH), 4.19 (br m, IH), 6.96 (hr d, IH, J=7.5 
Hz), 7.09 (dd, IH, J-4.5, 7.5 Hz), 7.24 (dd, IH, J=7.8, 7.8 Hz), 7.40 (m, 2H), 7.88 (dd, IH, 
J-2.1, 8.1 Hz), 8.28 (dd, IH, J=2.1, 4.8 Hz); MS (ESI) m/e 345 (M+H)**". Anal, calcd for 
Ci8H2iCrN40-l.l C2HF3O2: C, 51.59; H, 4.74; N, 11.91. Found: C, 51.58; H,4.81; N, 11.99. 

Example 240 
225 
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2"fl-^2-oxo-2-ff2.4.6-tribromo-3-me1hvlphenvnamino1etfavUpiDe^^ 

oxide 



Example 240 A 
2-bromo-N-f2,4>6-tribromo-3-methvlphenvl) aceteTniHp. 
To a solution of 3-methyl-2,4,6-tribromoamline (4.36 g, 12.7 nunol) in toluene (40 
mL) at room temperature was added bromoacefyl chloride (1.20 mL, 14.6 mmol) and the 
slurry heated to 100 °C for 24 h. The reaction was cooled, filtered, washed with and placed 
on a high vacuimi pump to provide 2.88 g (49%) of Ihe title compound as a white solid, mp 
207-209 °C; miR (300 MHz, DMSO-dg) 5 2.52 (s, 3H) 4.07 (s, 2H) 8.05 (s, IH) 10.38 (s, 
IH); NMR (100 MHz, DMSO-d^) 5 24,2, 28.6, 121.3, 123.4, 127.2, 134.3, 134.9, 137.6, 
164.4; MS (DCI/NH3) m/e 482 (M+NH4'); Anal, calcd for C9H7Br4NO: C, 23.26; H, 1.52; N, 
3.01. Found: C, 23,30; H, 1.45; N, 2.94. 

Example 240B 

2-n-l2-oxo-2"[f2,4,6-tribromo-3~methvlphenvnamiDo1ethvl)pipeiidin-4-v1)p YTi "NT- 
oxide 

The procedure described in Example 225B was followed, substituting the 
product from Example 240A for the product from Example 225 A to provide the title 
compound. (290 mg, 51%). 'H NMR (300 MHz, DMSO-de) 5 1.75 (m, 2H), 1.92 (m, 2H), 
2.30 (m, 2H), 2.54 (s, 3H), 3.12 (m, IH), 3.15 (s, 2H), 3.31 (m, IH), 7.30 (m, 3H), 7.40 (m. 
2H), 8.26 (dd, J=4.5, 1.5 Hz, IH), 9.78 (s, IH); MS (DCI/NfHa) m/e 545 (M+H-16)'*^; m/e 563 
(M+H)"". 

Maleate salt (294 mg): Anal, calcd for C25Hi6lSr3O2Br3-1.0 C4H4O4: C, 40.60; H, 3.59; N, 
7.48. Found: C, 40.85; H, 3.54; N, 7.27. 

Example 241 

2- l4-r3-faminomethvl)pvridin'2-vl1piperazin-l >vl) -N-G-methvlphenvnacetamide 
A solution of Example 5 (349 mg, 1.04 mmol) in 20 mL of 20% anhydrous ammonia 
in methanol was added Raney® nickel (1.51 g) and the reaction stirred at room temperature 
under 60 psi of hydrogen pressure for 16 hours. The mixture was then filtered and 
concentrated under reduced pressure. The residue was purified by flash column 
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chromatography on silica gel (elution with 10% methanolidichloiomethane) to provide the 
title compound (340 mg, 96% yield)as a light yellow semi-solid. 'H NMR (300 MHz, 
DMSO-d6) 5 2.33 (s, 3H), 2.79 (m, 4H), 3.20 (m, 4H), 3.25 (s, 2H), 3.87 (s, 2H), 6.94 (br d, 
IH, J=7.5 Hz), 7.09 (dd, IH, J=7.5, 4.8 Hz), 7.20 (dd, IH, J=7.5, 7.5 Hz), 7.40 (m, 2H), 7.79 
(d, IH, J=7.5 Hz), 8.17 (dd, IH, 4.8, 1.7 Hz); MS PCI/NH3) m/e 340. 

Maleate salt: white solid; 'H NMR (300 MHz, CD3OD) 5 2.33 (s. 3H), 2.96 (m, 4H), 3.27 (m, 
4H), 3.43 (s, 2H), 4.25 (s, 2H), 6.25 (s, 2H), 6.95 (br d, IH, J=7.5 Hz), 7.21 (m, 7 AO (m. 
2H), 7.81 (dd, IH, J-7.5, 1.7 Hz), 8.38 (dd, IH, J=4.8, 1.7Hz); "CNMR (lOOMHz, DMSO- 
de) 5 21.1, 37.8, 49.7, 52.5, 116.5, 118.8, 119.9, 121.8, 124.2, 128.2, 128.5, 135.8, 137.4, 
137.9, 138.3, 147.5, 160.5, 167.1; Anal. calcdforC19H25N5O-l.2C4H4O4-O.2H2O C4H4O4: 
C, 59.27; H; 6.31; N, 14,52. Found: C, 59.61; H, 6.48; N, 14.42. 

Example 242 

2-r4-f2-isopropoxvphenvl>piperazin-l-vl'|-N-f3-methvlphenvnacetamide 

Example 242A 
1 -isopropoxy-2-nitrobenzene 
A solution of 2-nitrophenol (10 g, 71.9 mmol) and potassium carbonate (21 .85 g, 
158.1 nxmol) in N,N-dimethylfomiamide:acetone (1 :2, 1 50 mL) was heated under reflux and 
isopropyl bromide (14.8 mL, 158 mmol) was added dropwise (in 30 minutes) during reflux 
and stirred overnight. The reaction was cooled to room temperature and partitioned between 
water and ethyl acetate. The organic phase was dried over magnesium suL&te, filtered and 
concentrated under reduced pressure. The residue was purified by flash column 
chromatography on silica gel (10% ethyl acetaterhexanes) to provide the title compound as a 
golden yellow oil (1 1.5 g, 88%). ^H NMR (300 MHz, CDOs) 5 1.4 (d, 6H, J-6 Hz), 4.7 
(septet, IH, J=6 Hz), 6.98 (m. IH), 7.09 (d, IH, J=9 Hz), 7.45 (m, IH), 7.78 (dd, IH, 3 Hz); 
MS (DCI/NH3) m/e 1 82 (M+H)*. 

Example 242B 
2-isopropoxvaniline 

The product firom Example 242A (5.00 g, 27.5) was reduced under hydrogen pressure 
(60 psi) using 10% Pd/C catalyst in methanol. The catalyst was filtered and solution was 
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concentrated under reduced pressure to afford 3.75 g (90%) of the desired product as brown 
oil. NMR (400 MHz, CDCI3) 5 1.35 (d, 6H, J=6.1 Hz), 3.77 (br s, 2H), 4.52 (m, IH), 6.75 
(m, 4H), ; MS (DCI/NH3) m/e 152 (M+H)*. 

Example 242C 
1 ~f 2-isoproTX)xvphenvnpiperazine 
The product from Example 242B (3.5 g, 23.2 mmol) was added slowly to bis-2- 
chloroeihylaime hydrochloride (4.96 g, 27,78 mmol) at room temperature and refluxed for 48 
hours. The reaction was cooled to room temperature and sodium carbonate added (9 g) and 
refluxed for another 48 hours. The mixture was cooled to room temperature, filtered and the 
white solid partitioned between dichloromethane and 3N sodium hydroxide. The organic 
phase was dried over magnesiirai sulfate filtered and concentrated under reduced pressure to 
afford 3.2 g (63%) pink oil. *H NMR (300 MHz, CDCI3) 5 1 .4 (d, 6H, J=6 Hz), L5- 1 .6 (m, 
4H), 2.45-2.65 (m, 4H), 3.43 (m, IH). 6.6-6.8 (m, 2H), 6.81-6.91 (m, 2H); MS (DCI/NH3) 
m/e 221 (M+H)""* 

Example 242D 

2-f4-f 2->isopropoxvphenvl)piperazin-l -vl1-N-(3-methvlphenvnacetamide 
The procedure described in Example 33C was followed, substituting the product from 
Example 242C for the product from Example 33B to provide the title compound as a yellow 
oil (223 mg, 28%). 'H NMR (300 MHz, CDCI3) 5 1.22 (d, 6H, J=6 Hz), 2.25 (s, 3H), 2.65- 
2.70 (m, 4H), 3.2-3.35 (m, 4H), 3.38 (s, 2H), 4.6 (m, IH), 6.85-6.91 (m, 5H), 7.2 (t, IH, J=9 
Hz), 7.4-7.48 (m, 2H), 9.62 (s, IH); MS (DCI/NH3) m/e 368 (M+H)"^. 

Maleate salt: Anal, calcd for C22H29N3O2-0.7C4H4O4: C, 66.38; H, 7.14; N, 9,36. Found: C, 
66.50; H, 6.95; N, 9.16. 

Example 243 

2-(4-f2-f(3"methvlphenvl)amino]"2"Oxoethvl}piperazin-l-Y l)™cQtina niide 
A solution of the product from Example 5 (500 mg, 1.49 mmol) in 2N sodium 
hydroxide (15 mL) and ethanol (15 mL) was heated to 100 for 16 hoxu-s. The reaction was 
cooled, concentrated and the residue partitioned between ethyl acetate and water. The 
organic phase was dried (sodium sulfate), filtered and concentrated under reduced pressure to 
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provide 1 8 mg (3% yield) of the title compound as a yellow semi-solid. NMR (300 MHz, 
CD3OD) 5 2.32 (s, 3H), 2.77 (m, 4H). 3.23 (s, 2H), 3.42 (m, 4H), 6.94 (br d, IH, J=7.8 Hz), 
7.00 (dd, IH, J=7.5, 4.8 Hz), 7.19 (dd, IH, J=7.8, 7.8 Hz), 7.39 (m, 2H), 7.95 (dd, IH, J-7.5, 
2.0 Hz), 8.29 (dd, IH, J=4.7, 2.0 Hz); MS (DCI/NH3) m/e 354 (M+H)\ 
Maleate salt: yellow solid; 'HNMR (300 MHz. CD3OD) 5 2.33 (s, 3H), 3.44 (m, 4H), 3.65 
(m, 4H), 4.03 (s, 2H), 6.28 (s, 2H), 6.98 (br d, IH, J=7.5 Hz), 7.06 (dd, IH, J=7.8, 5.1 Hz), 
7.21 (dd, IH, J=7.8, 7.8 Hz), 7.40 (m, 2H), 7.94 (dd, IH, J=7.5, 1.7 Hz), 8.33 (dd, IH, J=4.8, 
1 .7 Hz); Anal, calcd for Ci9H23N502-1.3 C4H4O4: C, 57.64; H, 5.64; N, 13.89. Found: C, 
57.60; H, 5.61; N, 13.61. 

FTraTnp1e244 

N-f 3-methvlphenvlV2-f (2S V2"methvM-T)vridin-2>vlpiperazin- 1 "vnetbanethioamide 
A solution of the product &om Bxample 214 (200 mg, 0.62 mmol) in dry toluene (6 
mL) was treated with 2,4-bis(4-methoxyphenyl)-l,3-dithia~2,4-diphosphetane-2,4-disulpliide 
(Lawesson's reagent, 125 mg, 0.31 mmol) and heated at 65 ®C for 1 hour. The mixture was 
allowed to cool to room temperature and concentrated under reduced pressure. The residue 
was piuified by flash column chromatography on silica gel (elution with 75% hexanesrethyl 
acetate) to provide 173 mg (82% yield) of the title compound as a yellow oil. NMR (300 
MHz, CDCI3) 6 1.17 (d, J=6.1 Hz, 3H) 2.39 (s, 3H) 2.75 (dd, J=12.4, 9.8 Hz, IH) 2.81 (m, 
IH) 2.96 (m, 2H) 3.26 (t, J=5.5 Hz, IH) 3.56 (d, J=17.6 Hz, IH) 3.88 (d, J=17.6 Hz, IH) 4.04 
(m, 2H) 6.67 (t, J=6.1 Hz, IH) 6.69 (d, J=8.5 Hz, IH) 7.08 (d, J=7.5 Hz, IH) 7.30 (t, J-7.8 
Hz, IH) 7.52 (ddd, J=8.7, 7.0, 2.0 Hz, IH) 7.67 (s, IH) 7.74 (d, J=8.1 Hz, IH) 8.22 (dd, 
J=4.9, 1.9 Hz, IH) 11.25 (s, IH); MS (DCI/NH3) m/e 341.2 (M+H)"*^. 

Maleate salt: yeUow solid; 'H NMR (300 MHz, DMSO-de) 5 1.13 (m, 3H) 2.34 (s, 3H) 3.06 
(m, 2H) 3.31 (m, 3H) 3.79 (m, 2H) 4.05 (m, 2H) 6,22 (s, 2H) 6.69 (m, IH) 6.94 (d, J=7.8 Hz, 
IH) 7.11 (d, J=7.5 Hz, IH) 7.32 (t^ J=7.1 Hz, IH) 7.58 (d, 1=6^8 Hz, IH) 7.63 (s. IH) 7.71 (d, 
J=7.5 Hz. IH) 8.11 (d. J=4.1 Hz, IH) 11.54 (s, IH); Anal, calcd for C2oH25N302-1.5 C4H4O4: 
C, 58.35; H, 5.88; N, 10.89. Found: C, 58.35; H, 5.99; N, 10.41. 

Example 245 

2-fl-frf4'bromo-3-metfavlbenzovDa minfi]iTift thvllpiperidin-4-vnpvri 
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The procedure described in Example 200 was followed, substituting 4-bromo-3- 
methylbenzamide (Lancaster) for B-methylbenzamide to provide the title compound (10% 
yield) as a white solid. 'H NMR (300 MHz, DMSO-de) 5 1.54 (m, 2H) 1 .89 (m, 2H) 2.34 (m, 
2H) 2.41 (s, 3H) 2.95 (m. 2H) 3.21 (m, IH) 4.16 (d, J=5.8 Hz, 2H) 7.29 (m, 2H) 7.39 (m, IH) 
7.63 (dd, J=8.1, 2.0 Hz, IH) 7.69 (d, J=8.1 Hz, IH) 7.87 (d, J=2.0 Hz, IH) 8.23 (m, IH) 8.80 
(t, J=5.9 Hz, IH); MS (pCUNHs) m/e 404/406 (M+H)*; 388/390 (M-ief ; Anal, calcd for 
Ci9H22BrN3O2-0.8 H2O: C, 54.50; H, 5.68; N, 10.04. Found: C, 54.38; H, 5.15; N, 9.75. 

Example 246 

2-r4-(3-<;vanopvridin'2-vnpiperazin-l-vlVN-r3-fmetfavltbio)phenyl1 ac^^ 
The procedure described in ExEonple 145 was followed, substituting 2-chIoro-N-(3- 
methylsulfanylphenyl)acetamide for the product from Example 1433 to provide ttie title 
compoimd as a yellow sticky residue (420 mg, 82%). NMR (300 MHz, CDCia) 6 2.5 (s, 
3H), 2.7 (t, 4H, J-6 Hz), 3.22 (s, 2H), 3.8 (t, 4H, J=6 Hz), 6.82 (dd, IH, J=9, 6 Hz), 7.0-7.7 
(m, 3H), 7.55 (m, IH), 7.80 (dd, IH, J=9, 3 Hz), 8.38 (dd, IH, J-6, 3 Hz), 9.07 (br s, IH); 
MS (DCI/NH3) m/e 368 (M+H)*. 

Maleate salt: Anal, calcd for Ci9H2iN5OS»1.0 C4H4O4: C, 57.13; H, 5.21; N, 14.48. Found: 
C, 57.02; H, 5.20; N, 14.45. 

Example 247 

N-f3-tert-butvlphenvlV2-r4'G-cvanopvridMi-2-vl>piperazin-l-vl1acetamide 

Example 247A 
N-f 3 -tert-butvlphenvlV2-cfaloroac etATnidR 
The procedure described in Example 33A was followed, substituting 3-t-butylaniline 
for 3-methylaniline to provide the tide compound (86% yield) as a white solid. 'H NMR 
(300 MHz, DMSO-dfi) 5 1.27 (s, 9H), 4.23 (s, 2H), 7.12 (ddd, IH, J=8.1, 2.0, 1.4 Hz), 7.25 
(dd, IH, J=7.8, 7.8 Hz), 7.47 (ddd, IH, J=8.1, 2.0, 1.0 Hz), 7.56 (dd, IH, J=2.0, 2.0 Hz), 
10.22 (br s, IH); MS (DCI/NH3) m/e 225 (M+H)"*"; 243 (M+NHU)^ 

Example 247B 

N-f3>tert-butvlphenvlV2-f4-(3'>cvanopvridin-2-vDpiperazin-l-vnacetamide 
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l-(2-cyanopyridyl)piperazme (850 mg, 4.52 mmol. Chess) and N,N-diisopropylamme 
(5.0 mL) in toluene (20 mL) were treated with the product from Example 247A (810 mg, 
3.59 mmol) and heated to 60 *C for 18 hours. The mixture was allowed to cool to room 
temperature, transferred to a separator^ funnel and washed with saturated aqueous sodium 
bicarbonate. The organic phase was dried (sodium sulfiite), filtered, and the filtmte 
concentrated under reduced pressure. The residue was purified by flash column 
chromatography on silica gel (elution with 25% ethyl acetate:hexanes) to provide 984 mg 
(73% yield) of the title compound as a light yellow solid. *H NMR (300 MHz, DMSO-d6) 5 
1.27 (s, 9H), 2.68 (m, 4H), 3.20 (s, 2H), 3.68 (m, 4H), 6.93 (dd, IH, J=7.5, 4.8 Hz), 7.09 (m, 
IH), 7.22 (dd, IH, J-7.8, 7.8 Hz), 7.52 (m, IH), 7.63 (dd, IH, J=2.0, 2.0 Hz), 8.07 (dd, IH, 
J=7.8, 2.0 Hz), 8.42 (dd, IH, J=4.7, 2.0 Hz), 9.71 (br s, IH); MS (DC3/NH3) m/e 378 
(M+H)""; Anal, calcd for C22H27N5O: C, 70.00; H. 7.21; N, 18.55. Found: C, 69.76; H, 7.16; 
N, 18.29. 

Example 248 

2~[4"r2-hvdroxvphenvnpiperazin-l-yl]-N-f3"methvlphenvDacetamide 
The procedure described in Example 232B was followed, substituting 2-(l- 
piperazino)phenol for the product from Example 232A to provide the title compoimd (80% 
yield) as a light tan solid. 'H NMR (300 MHz, DMSO-dc) 5 2.28 (s, 3H), 2.68 (m, 4H), 3.01 
(m, 4H), 3.16 (s, 2H), 6.78 (m, 5H), 7.18 (dd, IH, J=7.8, 7.8 Hz), 7.45 (m, 2H), 8,90 (s, IH), 
9.63 (s, IH); MS (DCI/NH3) m/e 326 (M+H)*; Anal, calcd for C19H23N3O2: C, 70.13; H, 
7.12; N, 12.91. Found: C, 69.95; H, 7.09; N, 12.85. 

Example 249 

2-r4-f3"hvdroxvphenvnpiperazin-l»vlVN-f3-methvlpheTiyl) acetaTm'HR 
The procedure described in Example 232B was followed, substituting 3-(l- 
piperazino)phenol for the product fix>m Example 232A to provide the title compound (77% 
yield) as a white solid. *H NMR (300 MHz, DMSO-de) 5 2.27 (s, 3H), 2.64 (m, 4H), 3.14 
(m, 4H), 3.16 (s, 2H), 6.20 (dd, IH. J=8.5, 2.7 Hz), 6.31 (dd, IH, J=2.0, 2.0 Hz), 6.38 (dd, 
IH, J-8.1, 2.0 Hz), 6.87 (d, IH, J=7.5 Hz), 6.98 (dd, IH, J=8.I, 8.1 Hz), 7.18 (dd, IH, J=7.8, 
7.8 Hz), 7.44 (m, 2H), 9.09 (s, IH), 9.64 (s, IH); MS PCI/NH3) m/e 326 (M+H)""; Anal, 
calcd for C19H23N3O2: C, 70.13; H, 7.12; N, 12.91. Found: C, 69.91; H, 7.19; N, 12.69. 
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Example 250 

2-f4-f 4-hvdroxvpheDvnpiperasHTi- 1 - vn-N-^3-me1favlphenvnacetamide 
The procedure described in Example 232B was followed, substituting 4-(l- 
piperazino)phenol for the product from Example 232A to provide the title compound (39% 
yield) as a light yellow solid. NMR (300 MHz, DMSO-de) 5 2.27 (s, 3H), 2.64 (m, 4H), 
3.03 (m, 4H). 3.15 (s, 2H), 6.64 (AA'BB', 2H. J=8.8 Hz), 6.79 (AA'BB% 2H, J=8.8 Hz), 6.87 
(d, IH, J=7.5 Hz), 7.18 (dd, IH, J=7.8, 7.8 Hz), 7.44 (m. 2H), 8.79 (s, IH), 9.63 (s, IH); MS 
(DOVNHs) m/e 326 (M+H)""; Anal, calcd for C19H23N3O2: C, 70.13; H, 7.12; N, 12.91. 
Found: C, 69.82; H, 7.21; N, 12.81S. 

Example 251 

2-r4-(2'-ethoxvphenYl)piperazin- 1 -vlVN-f 3-methvlphenvnacetamide 
The procedure described in Example 232B was followed, substituting l-(2- 
ethoxypheiiyl)piperazine for the product from Example 232A to provide the title compoimd 
(84% yield) as a white solid. NMR (300 MHz, DMSO-d6) 5 1 .34 (t, 3H, J=6.8 Hz), 2.28 
(s, 3H), 2.67 (m, 4H), 3.06 (m, 4H), 3.17 (s, 2H), 4.01 (q, 2H, J=7.1 Hz), 6.90 (m, 5H), 7.18 
(dd, IH, J=7.5, 7.5 Hz), 7.45 (m, 2H), 9.64 (s, IH); MS (DCI/NH3) m/e 354 (M+H)*. Anal, 
calcd for C2oH25N30-0.20 H2O: C, 70.64; H, 7.73; N, 1 1 .77. Found: C, 70.74; H, 7.56; N, 
11.78. 

Example 252 

N-f 3-methvlpheDvR-2- f 4-r2-f methvlthio^phenvllpiperazin- 1 -vU ac etamidft 
The procedure described in Example 232B was followed, substituting l-(2- 
methylsulfiaLnylphenyl)piperazine for the product from Example 232A to provide the title 
compound (84% yield) as a yellow oil. 'H NMR (300 MHz, DMSO-de) 5 2.28 (s, 3H), 2.36 
(s, 3H), 2.68 (m, 4H), 2.97 (m, 4H), 3.18 (s, 2H), 6.88 (d, IH, J=7.8 Hz), 7.12 (m, 5H)7.45 
(m, 2H), 9.64 (s, IH); MS (DCI/NH3) m/e 356 (MhUf. 

Maleate salt: white solid; Anal, calcd for C2oH25N30S*1.0 C4H4O4: C, 61.13; H, 6.20; N, 
8.91. Found: C, 60.78; H, 6.11; N, 8.81. 

Example 253 
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2-f4-f2-fluorophenvllDiperazm-l-vl1-N-f3-methvlphenvnacetamid^ 
The procedure described in Example 232B was followed, substituting l-(2- 
fluorophenyl)piperazine for the product irom Example 232A to. provide the tide compound 
(84% yield) as a tan solid. NMR (300 MHz, DMSO-de) 5 2.28 (s, 3H), 2.69 (m, 4H), 3.09 
(m, 4H3, 3.18 (s, 2H), 6.88 (d, IH, J=7.8 Hz), 7.06 (m, 4H), 7.18 (dd, IH, J=7.8, 7.8 Hz), 
7.45 (m, 2H), 9.65 (s, IH); MS (DCI/NH3) m/e 328 (M+H)"*"; Anal, calcd for C19H22FN3O: C, 
69.70; H, 6.77; N, 12.83. Found: C, 69.52; H, 6.73; N, 12.80. 

Example 254 

2-r4-f3-cvanopvridin-2-vl>piperazin-l-vn"N-f3-fluorophenvnacetamide 

Example 254A 
2-chloTO-N-f3-fluorophenvl)acetamide 
The procedure described in Example 33A was followed, substituting 
3-fluorophenylamine for 3-me1hylaniline to provide the title compound as a white solid. 
NMR (300 MHz, CDCI3) 5 4.19 (s, 2H), 6.88 (dddd, IH, J=8.1, 8.1, 2.7, 1.0 Hz), 7.19 (ddd, 
IH, J=8.1, 2.0, 1.0 Hz), 7.31 (ddd, IH, J=8.1, 8.1, 6.4 Hz), 7.52 (ddd, IH, J=10.6, 2.3, 2.3 
Hz), 8.26 (br s, IH); MS (DCI/NH3) m/e 187 (M+H)^; 205 (M+NHL,)'". 

Example 254B 

2-r4-f3-cvanoDvridin-2-vl^iDerazin"l>vn-N-f3-fluorophenvnacetaniide 
The procedure described in Example 247B was followed, substituting the product 
from Example 254A for the product from Example 247A to provide the title compound (81% 
yield) as a tan solid. 'H NMR (300 MHz, DMSO-ds) S 2.68 (m, 4H), 3.23 (s, 2H), 3.68 (m, 
4H), 6.89 (m, IH), 6.93 (dd, IH, J=7.8, 4.8 Hz), 7.34 (ddd, IH, J=8.0, 8.0, 6.6 Hz), 7.42 (ddd, 
IH, J=8.1, 1.5, 1.5 Hz), 7.65 (ddd, IH, J=11.7, 2.4, 2.4 Hz), 8.07 (dd. IH, J=7.5, 2.0 Hz), 
8.42 (dd, IH, J=^.8, 2.0 Hz), 9.98 (br s, IH); MS (DCI/NH3) m/e 340 (M+H)^; Anal, calcd 
for C18H18FN5O: C. 63.71; H, 5.35; N, 20.64. Found: C, 63.59; H, 5.1 1; N, 20.56. 

Example 255 

N-r3>bromophenvlV2'r4-f3~cvanopvridin-2-vl>piperazin-l-vnacetamide 
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Fvam ple 2S5A 
N-f3-bromoT>henvn-2-chlo "'a''fttaTnide 

The procedure described in Example 33 A was followed, substituting 3- 
bromophenylamine for 3-metiQrlaniline to provide the title compound (100% yield) as a white 
solid. 'HNMR (300 MHz, CDCI3) S 4.19 (s, 2H), 7.24 (m, IH), 7.31 (m, IH), 7.47 (m, IH), 
7.81 (dd, IH. J=1.9, 1.9 Hz), 8.20 (br s. IH); MS (DCI/ISIH3) m/e 248/250 (M+H)*; 263/265 
(M+l^)*. 

P-yam ple 255B 

N-f3-bromophenvlV2-r4-^3-cvapopvTidin-2-vnpi r""""'"-^-^^1^<^g^^'^^ 
The procedure described in Example 247B was foUowed, substituting the product 
from Example 255A for the product from Example 247A to provide the title compound (84% 
yield) as a tan solid. NMR (300 MHz, DMSO-ds) 5 2.68 (m, 4H), 3.22 (s, 2H), 3.69 (m. 
4H), 6.93 (dd, J=7.5, 4.8 Hz. IH). 7.26 (m, 2H), 7.62 (ddd, J=7.1, 2.0. 2.0 Hz. IH), 8.00 (m, 
IH). 8.07 (dd, IH, J=7.5, 1.7 Hz), 8.42 (dd, IH, J=4.7, 1.7 Hz), 9.94 (br s, IH); MS 
(DCI/NH3) m/e 400/402 (M+H)*; Anal, calcd for CgHigBrNsO: C. 54.01; H, 4.53; N, 17.50. 
Found: C, 54.02; H, 4.37; N, 17.63. 

Example 256 

K-(^-methvlphBnvlV2-('4-PvriH iTi-7--vlpiperazin-l-vl'tethanethioamide 
A solution of the product from Example 4 (250 mg, 0.81 mmol) in dry toluene (6 mL) 
was treated with 2.4-bis(4-methoxyplienyl)-l,3-dithia-2.4-diphosphetane-2.4-disulphide 
(Lawesson's reagent, 163 mg, 0.4 mmol) and heated at 65 "C for 1 hour. The mixture was 
allowed to cool to room temperature and concentrated under reduced pressure. The residue 
was purified by flash column chromatography on silica gel (elution wilii 75% hexanes:e1hyl 
acetate) to provide 185 mg (70% yield) of the title compound as an off-white solid. 'H NMR 
(300 MHz, CPCI3) 6 2.39 (s, 3H) 2.77 (m. 4H) 3.65 (m, 6H) 6.68 (m, 2H) 7.08 (d. J=7.5 Hz, 
IH) 7.30 (t, J=7.8 Hz, IH) 7.51 (ddd, J=8.7, 7.0, 2.0 Hz, IH) 7.67 (s. IH) 7.75 (d, J=8.1 Hz. 
IH) 8.21 (ddd. J=4.9. 1.9, 0.7 Hz. IH) 1 1 .04 (br s, IH); MS (DCimHs) m/e 327 (M+H)^; 
Anal, calcd for C,8H22N4S: C, 66.22; H, 6.79; N. 17.16. Found: C, 66.15; H, 6.79; N, 17.00. 

Example 257 
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2-r4-f2"ammophenvl>DiDerazin-l-vlVN-f3-me1iivlpheiivnacet^^ 
A solution of the product from Example 7 (299 mg, 0.636 mmol) in methanol (20 
mL) was treated with 10% palladium on carbon and placed under 60 psi of hydrogen at room 
temperature for 80 minutes. The heterogeneous mixture was filtered, concentxated under 
reduced pressure and the residue portioned between 2N sodium hydroxide and 
dichloromethane. The organic phase was dried (sodimn sulfate), filtered and concentrated 
under reduced pressiffe to provide the title compound (160 mg, 78% yield) as a light tan 
solid, which darkens upon standing. NMR (300 MHz, DMSO-de) 6 2.28 (s, 3H), 2.69 (m, 
4H), 2.87 (m, 4H), 3.17 (s, 2H), 4.69 (s, 2H), 6.55 (ddd, IH, J=7.5, 7.5 1.7 Hz), 6.66 (dd, IH, 
j=7.8, 1.4 Hz), 6.80 (ddd, IH, J=7.5, 7.5, 1.4 Hz), 6.88 (m, IH), 6.92 (dd, IH, J=7.8, 1.4 Hz), 
7.19 (dd, IH, J=7.8, 7.8 Hz), 7.46 (m, 2H), 9.63 (s, IH); MS (DCI/NH3) m/e 325 (M+H)^ 
Anal, calcd for Ci9H24N4O-0.05 CH2CI2: C, 69.62; H, 7.39; N, 17.05. Found: C, 69.52; H, 
7.32; N, 17.13. 

N-Y3-nitrophenvlV2"r4-pvridin-2-vlpiperazin"l-vnacetamide 
l-(2-pyridinyl)pipera2me (0.65 mL, 4.3 mmol, Aldrich) and N J>T-diisopropylamine 
(5.0 mL) in toluene (20 mL) were treated widi 2-chloro-N-(3-nitrophenyl)acetamide (750 mg, 
3.49 mmol, Lancaster) and heated to 60 **C for 1 8 hours. The mixture was allowed to cool to 
room temperature, transferred to a separatory fiinnel and washed with saturated aqueous 
sodium bicarbonate. The organic phase was dried (sodium sulfate), filtered, and the filtrate 
concentrated under reduced pressure. The residue was purified by flash column 
chromatography on silica gel (elution with 25% ethyl acetate ihexanes) to provide 900 mg 
(76% yield) of the title compound as a tan solid. 'H NMR (300 MHz, DMSO-de) 5 2.62 (m, 
4H), 3.24 (s, 2H), 3.56 (m, 4H), 6.63 (ddd, IH, J=7.1, 4.7, 0.7 Hz), 6.83 (d, IH, J=8.8 Hz), 
7.52 (ddd, IH, J=8,5, 7.1, 2.0), 7.61 (dd, IH, J=8.5, 8.5 Hz), 7.92 (ddd, IH, J=8.1, 2.4, 1.0 
Hz), 8.04 (ddd, IH, J=8.5, 2.4, 1.0 Hz), 8.1 1 (ddd, IH, J=4.8, 1.7, 0.7 Hz), 8.70 (dd, IH, 
J=2.0, 2.0 Hz), 10-27 (br s, IH); MS (DCI/NH3) m/e 342 CM+H)""; Anal, calcd for 
Ci7H,9N503: C, 59.81; H, 5.61; N, 20.52. Found: C, 59.61; H, 5.55; N, 20.23. 

Example 259 

2-r4-(2-cvanopheiivnpiperazin- 1 -YlVN-f 3-nitrophenvl)acetamide 
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The procedure described in Example 258 was followed, substituting 2-piperazm-l- 
ylbenzonitrile (Chess) for l-(2-pyridinyl)piperazine to provide the title compound (58% 
yield) as a white solid. *H NMR (300 MHz, DMSO-dfi) 5 2.74 (m, 4H), 3.24 (m, 4H), 3.29 
(s, 2H), 7.10 (ddd, IH, J=7.5, 7.5, 0.7 Hz). 7.19 (d, IH, J-8.5 Hz), 7.61 (m, 2H), 7.70 (dd, 
IH, J-7.8, 1.7 Hz), 7.93 (ddd, IH, J=8.5, 2.4, 1.0 Hz), 8.04 (ddd, IH, J=8.5, 2.4, 1.0 Hz), 
8.70 (dd, IH, j=2.0, 2.0 Hz), 10.28 (br s, IH); MS (DCI/NH3) m/e 366 (M+H)*; Anal, calcd 
for C19H19N5O3: C, 62.46; H, 5.24; N, 19.17. Found: C, 62.41; H, 5.02; N, 19.08. 

Example 260 

N-f 3-cvanophenvlV2-f4'pvridin>2-vlpiperazin-l -vl^acetamide 
The procedure described in Example 258 was followed, substituting 2-chloTO-N-(3- 
cyanophenyl)acetamide (Maybridge) for 2-cliloro-N-(3-nitrophenyl)acetamide to provide the 
title compound (79% yield) as a white solid. ^H NMR (300 MHz, DMSO-de) 5 2.61 (m, 4H), 

3.22 (s, 2H), 3.56 (m, 4H), 6.63 (ddd, IH, J=7.1, 5.1, 0.7 Hz), 6.83 (d, IH, J=8.5 Hz), 7.52 
(m, 3H), 7.95 (m, IH), 8.1 1 (ddd. IH, J=4.7, 2.0. 0.7 Hz). 8.15 (m, IH), 10.10 (br s, IH); MS 
(DCI/NH3) m/e 322 (M+H)''; Anal, calcd for C18H19N5O: C, 67.27; H. 5.96; N, 21.79. 
Found; C, 67.27; H, 5.97; N, 21.73. 

Example 261 

N-f3"CvanophenvlV2-r4-f2-cvanoph&Pvnpiperazin-l'vl> cetaTnitift 
The procedure described in Example 258 was followed, substituting 2-chloro-N-(3- 
cyanophenyl)acetamide (Maybridge) for 2-chloro-N-(3-nitrophenyl)acetamide and 
substituting 2-piperazin-l -ylbenzonitrile (Chess) for l-(2-pyridinyl)piperazine to provide the 
title compound (74% yield) as a white solid. ^H NMR (300 MHz, DMSO-de) 6 2.73 (m, 4H), 

3.23 (m, 4H), 3.27 (s, 2H), 7.10 (ddd, IH, J=7.8, 7.8, 1.0 Hz), 7.19 (d, IH, J=8.5 Hz), 7.53 
(m, 2H), 7.61 (ddd, IH, J=8.5, 7.5, 1.7 Hz), 7.70 (dd, IH, J=7.8, 1.7 Hz), 7.94 (m, IH), 8.14 
(m, IH). 10.11 (br s, IH); MS (DCI/NH3) m/e 346 (M+IQ*; Anal, calcd for CioHjpNsO-O.l 
H2O-0.05 CH2CI2: C, 68.52; H, 5.54; N, 19.93. Found: C, 68.52; H, 5.52; N, 19.81. 

Example 262 

2-r4-(3-cvanopvridin-2-vnpiperazin-l-vn"N-faentafluorophenvnacetaniide 
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Example 262A 
2-chloro-N-rpentaflttQroT)henvDacetaTnide 
The procedure described in Example 22A was followed, substituting 
pentafluorophenylamine for 3,4,5-trimethoxyamline to provide the title compound (94% 
yield) as a tan solid. NMR (300 MHz, DMSO-de) 5 3.31 (s, 2H), 10.48 (br s, IH); MS 
(DCI/NH3) m/e 259 (M+H)""; 277 (M+NH4)^ 

Example 262B 

2>r4-G-cvaiiopvridin-2 -vnpiperazin-l>vlVN-rpentafluoroT)henvnacetamide 
The procedure described in Example 247B was followed, substituting the product 
from Example 262A for the product from Example 247A to provide the title compound (71% 
yield) as an oil. NMR (300 MHz, DMSO-de) 5 2.69 (m, 4H), 3.32 (s, 2H), 3.69 (m, 4H), 
6.93 (dd, IH, J=7.8, 4.8 Hz), 8.07 (dd, IH, J=7.8, 2.0 Hz), 8.42 (dd, IH, J=4.8, 1.7 Hz), 9.93 
(br s. IH); MS (DCI/NHs) m/e 412. 

Maleate salt: white solid; *H NMR (300 MHz, CD3OD) 5 3.18 (m, 4H), 3.84 (s, 2H), 3,87 (m, 
4H), 6.28 (s, 2H), 6.98 (dd, IH, J=7.8, 5.1 Hz), 7.99 (dd, IH, J=7.8, 2.0 Hz), 8.42 (dd, IH, 
J=^.7, 1.7 Hz); Anal, calcd for Ci8Hi4F5N5O-1.0 C4H4O4: C. 50.10; H, 3.44; N, 13.28. 
Found: C. 49.81; H, 3.41; N, 12.90. 

Example 263 

2-r4-f3>cvanopvridin-2-vnpiperazin>l>vlVN-(l,3-dimetbvl-lH-pw^^^^ 

The procedure described in Example 247B was followed, substituting 2-chloio-N- 
(2,5-dimethyl-2H-pyrazol-3-yl)acetamide (Maybridge) for the product from Example 247A 
to provide the title compound (84% yield) as an oil. MS (DCI/NH3) m/e 340 (M+Hf. 
Maleate salt: white solid; ^H NMR (300 MHz, CD3OD) 5 2.19 (s, 3H), 3.26 (m, 4H), 3.67 (s, 
3H), 3.88 (m, 6H), 6.12 (s, IH), 6.27 (s, 2H), 7.00 (dd, IH, J=7.5, 4.7 Hz), 8.00 (dd, IH, 
J=7.8, 2.0 Hz). 8.43 (dd, IH, J=5.1, 2.0 Hz); Anal, calcd for CnHaiNvO-LO C4H4O4: C, 
55.38; H, 5.53; N, 21.53. Found: C, 55.07; H, 5.65; N, 21.30. 

Example 264 

N-f 3>benz vlphenvlV2>r4-(3-cvanopvridin»2-vnpiperazin- 1 -vnacetamide 
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Example 264A 
N-f3-benzvlphenvlV2-chloroacetaTmde 
The procedure described in Example 33 A was followed, substituting 3- 
benzylphenylamine for 3-methylamline to provide the title compound (84% yield) as a white 
solid. NMR (300 MHz, DMSO-de) 5 3.92 (s, 2H), 4.21 (s, 2H), 6.98 (d, IH, J=7.5 Hz), 
7.24 (m, 6H), 7.39 (m, IH), 7.44 (d, IH, J=8.1 Hz). 10.22 (br s. IH); MS (DCI/NH3) m/e 260 
(M+H)*"; 277 (M4-NH4)^ 

Example 264B 

N-f3-^benzvlphenvlV2>r4-r3>cvanopvridin~2»vl>pipera7:iTi-UY^^ 
The procedure described in Example 247B was followed, substituting the product 
from Example 264A for the product from Example 247A to provide the title compound (86% 
yield) as an oil. NMR (300 MHz, DMSO-dg) 6 2.67 (m, 4H), 3.18 (s, 2H), 3.67 (m, 4H), 
3.90 (s, 2H), 6.92 (m, 2H), 7.22 (m, 6H), 7.50 (m, 2H), 8.07 (dd,lH, J=7.8, 2.0 Hz), 8.41 (dd, 
IH, J=4.7, 2,0 Hz), 9.72 (br s, IH); MS (DCI/NH3) m/e 412 (M+H)\ 

Maleate salt: white solid; ^H NMR (300 MHz, DMSO-dg) 5 3.35 (m, 4H), 3.90 (m, 6H), 3.95 
(s, 2H), 6.26 (s, 2H), 7.01 (m, 2H), 7.21 (m, 6H), 7.44 (m, 2H), 8.01 (dd, IH, J=7.5, 1.7 Hz), 
8.43 (dd, IH, J=5.1, 2.0 Hz); Anal, calcd for C25H25N5O-1.0 C4H4O4: C, 66.02; H, 5.54; N, 
13.27. Found: C, 65.68; H, 5.49; N, 13.08. 

Example 265 

2-r4-f2-chlorophenvl)piperazin->l-vn-N-0-methvlphenvnacetamide 
The procedure described in Example 232B was followed, substituting l-(2- 
chlorophenyl)piperazine for the product from Example 232A to provide ttie title compound 
(92% yield) as a light yellow solid. 'H NMR (300 MHz, DMSO-dg) 5 2.28 (s, 3H), 2.71 (m, 
4H), 3.05 (m, 4H), 3.20 (s, 2H), 6.87 (br d, IH, J=7.7 Hz), 7.04 (ddd, IH, J-8.0, 7.4, 1.5 Hz), 
7.19 (m, 2H), 7.30 (ddd, IH, J=8.0, 7.4, 1.5 Hz), 7.40 (dd. IH, J=8.0, 1.5 Hz)7.46 (m, 2H). 
9.64 (br s, IH); MS (DCI/NH3) m/e 344 (M+H)*; Anal, calcd for C19H22CIN3O: C, 66.37; H, 
6.45; N, 12.22. Found: C, 66.40; H, 6.50; N, 12.22. 

Example 266 

2-r4-f3-cvanopvraz!n -'^'y1)pip erazin-l-vlVN-f3"methvlphenvDacetamide 
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The procedure described in Example 232B was foUowed, substituting 3,4,5,6- 
tetrahydro-2H-[1.2']bipyrazinyl-3'-carboni1iile for the product fiom Example 232A to provide 
the title compound (82% yield) as a light yellow solid. 'H NMR (300 MHz, DMSO-de) 8 
2.28 (s, 3H), 2.69 (m, 4H), 3.20 (s, 2H), 3.80 (m, 4H), 6.88 (br d, IH. J=7.5 Hz), 7.18 (dd, 
IH, J=7.8, 7.8 Hz), 7.44 (br d, IH, J=7.8 Hz), 7.47 (br s. IH). 8.1 1 (d. IH, J=2.4 Hz), 8.45 (d. 
IH, J=2.0 Hz), 9.69 (br s, IH); MS (DCI/NH3) m/e 337 (M+ilf; Anal, calcd for CgHaoNjO: 
C, 64.27; H, 5.99; N, 24.98. Found: C, 64.04; H. 6.10; N, 24.60. 

Example 267 

2-f4-pvridin-2-vlpipfira^n-l -vn-N- r2-l f r4-pvridin-2-vlp iperAnn-l - 
vl)acetvllamino>phenvnacetamide 
The procedure described in Bcample 181 was followed, substituting 2-chloTO-N-[2-(2- 
chloK>acelylaniino)phenyl]acetamide (Aldrich) for N-(2,5-dimethylphenyl)-2- 
chloToacetamide and using 2.4 equivalents of l-pyridin-2-yl-piperazine to provide the title 
compound (74% yield) as a light tan solid. 'H NMR (300 MHz, DMSO-de) 5 2.59 (m. 8H), 
3.18 (s, 4H), 3.52 (m, 8H), 6.63 (dd, 2H, J=5.1, 5.1 Hz), 6.78 (d. 2H, J=8.5 Hz), 7.20 (dd, 2H, 
J=5.8, 3.4 Hz). 7.51 (dd, 2H, J=8.5, 8.5 Hz), 7.60 (dd, 2H, J=5.8, 3.7 Hz), 8.10 (d, 2H, J=3.7 
Hz), 9.64 (br s. 2H); MS (DCI/NH3) m/c 515 (M+H)*; Anal, calcd for C2,iHi^nO2-0A 
C4H8O2.O.I H2O: C, 64.44; H, 6.83; N, 20.31. Found: C, 64.42; H. 6.67; N, 20.12. 

N-('3-me1favlphenvn-2-< '4-pvridin-2-vlpipeiidin-l-vl'tethanethionTnirfi- 
A solution of the product from Example 36D (77 mg. 0.25 mmol) in dry toluene (3 
mL) was treated wilii 2.4-bis(4-meaioxyphenyl)-l,3-dithia-2,4-diphosphetane-2,4-disulphide 
(Lawesson's reagent, 51 mg, 0.13 mmol) and heated at 65 "C for 1 hour. The mixture was 
allowed to cool to room temperature and concentrated under reduced pressure. The residue 
was purified by flash column chromatography on silica gel (elution with 5% 
mefhanohdichloromethane) to provide 40 mg (0.12 nnnol, 49% yield) of the title compound 
as a yellow oil. 'H NMR (300 MHz, DMSO-dg) 5 1 .85 (m, 2H) 1 .96 (dq, J=12.4, 12.4, 12.4, 
3.6 Hz. 2H) 2.34 (s, 3H) 2.39 (m, 2H) 2.70 (tt. J=l 1 .8, 11.8, 3.7, 3.9 Hz, IH) 2.96 (m. 2H) 
3.55 (s, 2H) 7.09 (d, J=7.80 Hz, IH) 7.22 (ddd, J=7.5, 4.7, 1 .0 Hz, IH) 7.3 1 (t, J=7.7 Hz, IH) 
7.32 (d, J-7.8 Hz, IH) 7.65 (s, IH) 7.71 (dd, J=7.8. 1.7 Hz, IH) 7.73 (dt, J=7.8, 7.8. 1.7 Hz, 
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IH) 8.50 (dd, J=5.0, 1.2 Hz, IH) 1 1.34 (s, IH); MS (DCI/NH3) m/e 326.1 (M+H)^ Anal, 
calcd for C19H23N3S: C, 70.12; H, 7.12; N, 12.91. Found: C, 69.87; H, 7.11; N, 12.78. 



Example 269 

2--r4-a-metfavl-lH-imidazol- 2-vlteiperidin-l-vl1-N-(3-me1hvto^ 
The procedure described in Example 224 was followed, substituting the product from 
Example 23 7D for tibe product from Example 166C to provide the title compound as a pale 
yeUow oil (13 mg). NMR (300 MHz, DMSO-de) 5 1.7-1.85 (m, 4H), 2.5-2.35 (m, 4H), 
2.75 (m, IH), 2.85-2.95 (m, 2H), 3.1 (s, 3H), 3.6 (s, 3H), 6.65 (d, IH, J=3 Hz), 6.85-6.95 (m, 
IH). 6.95 (d, IH, J=3 Hz), 7.2 (m, IH), 7.5 (m, 2H), 9.6 (s, IH); MS (DCI/NH3) m/e 3 13 

Example 270 

N-f3-methvlphenvn-2-r4-fl.3-'tfaiazol-2-vnpiperidin-l-vnacetamide 
The procedure described in Example 224 was followed, substituting the product from 
Example 233 for the product from Example 166C to provide the title compound (35 mg) as 
pale yellow oil. ^H NMR (300 MHz, DMSO-de) 5 1.8-1 .95 (m, 2H), 2.0-2. 1 5 (m, 2H), 2.22 
(s, 3H), 2.25- 2.35 (m, 2H), 2.85-2.98 (m, 2H), 3.0 (m, IH), 3.15 (s, 2H), 6.82 (d, IH, J=9 
Hz), 7.18 (t. IH, J=7.5 Hz), 7.45 (m, 2H), 7.6 (d, IH, J=3 Hz,), 7.7 (d, IH, J=3 Hz). 9.6 ( br s, 
IH); MS (DCI/NH3) m/e 316 (M+H)\ 

Example 271 

N-f4-iodo-3-me&vlphenvn-2-(4-pvridin-2-vlpiperidin-l-vnacetamide 

Example 271 A 
2-bromo-N-f4-iodo-3-methvlphenvnacetamide 
The procedure described in Example 1 A was followed, substituting 4-iodo-3- 
metfaylaniline for 3-methylaniliiie to provide the title compound as a white solid. ^H NMR 
(300 MHz, DMSO-d^) 5 2.33 (s, 3H), 4.02 (s, 2H), 7.20 (dd, IH, J=8.5, 2.4 Hz), 7.56 (d, IH, 
J=2.4 Hz), 7.74 (d, IH, J=8.5 Hz), 10.40 (br s, IH); MS (DCI/NH3) m/e 353/355 (M+H)*; 
371.373 (M-hNH4)^ 
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Example 27 IB 

N-(4-iodo-3>metfavlphenvlV2-f4-pvridiii-2-vlpiperidin-l-v^ 
The procedure described in Example 225B was followed, substituting the product 
from Example 271 A for the product from Example 225 A to provide the title compound. (290 
mg, 51%). NMR (300 MHz, DMSO-de) 5 1.83 (m, 4H3, 2.28 (m, 2HX 2.33 (s, 3H), 2.64 
(m, IH), 2,98 (m, 2H), 3.12 (s, 2H), 7.20 (m, 2H), 7.30 (m, 2H), 7.65 (d, J=3 Hz, IH), 7.73 
(m, 2H), 9.76 (br s, IH); MS (DCI/NH3) m/e 436 (M^Jlf ; Anal, calcd for Ci5H22N30I: C, 
52.42; H, 5.09; N, 9.65. Found: C, 52.30; H, 5.14; N, 9.29. 

Example 272 

2-(4-fluoro-4-pheny 1pipeririin >l>vlVN-G-methvlphenvnacetamide 

Example 272A 
tert'butvl 4-hvdroxv-4-pheiivlpiperidine~l -carboxvlate 
The procedure described in Example 234A was followed, substituting phenylUthium 
for 2-thienyllithium to provide the title compound as a pale yellow oil (6 g, 87%). NMR 
(300 MHz, CDCI3) 5 1.5 (s, 9H), 1.65-1.71 (m, 2H), 1.9-1.98 (M, IH), 2.42 (t, IH, J=6 Hz), 
3.22-3.25 (m, IH), 3.43 (d, 2H, 1=3 Hz), 3.7 (t, IH, J=6 Hz), 7.30-7.39 (m, 2H), 7.43-7.48 
(m, 2H), 7.58-7.60 (m IH); MS PCI/NH3) m/e 278 (M+H)^ 

Example 272B 
tert-butvl 4-fluoro-4-phenvlpiperidine-l-carboxvlate 
To a solution of (diethylaniino)sulfur trifluoride (0.9 mL, 7.2 mmol) in 
dichloromethane at -70 °C was added the product from Example 272A (1 g, 3.6 mmol) as a 
solution in dichloromethane (10 mL). After 1 hour, the mixture was slowly warmed to -10 °C 
and stirred for 2 hours. The reaction was quenched with water (20 mL) and saturated 
potassium carbonate (7 mL) followed by extraction with diethyl ether. The organic phases 
were combined, washed with brine, dried over magnesixmi sulfate, filtered and concentrated 
under reduced pressure. The residue WHS purified ty flash column chromatography on silica 
gel (30% ethyl acetaterhexanes) to afford the title compound as a yellow oil (200 mg, 25%). 
'H NMR (300 MHz. CDCI3) 5 1.5 (s, 9H), 1.9-1.96 (m, 2H), 2.0-2.10 (m, 2H), 3.18-3.26 (m, 
2H), 3.5-3.62 (m, 2H), 7.3 (m, IH), 7.35-7.4 (m, 4H); MS (DCI/NH3) m/e 280 (M+H)*. 
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Example 272C 
4"fluoro-4-phenylpiperidme 
The procedure described in Example 166B was followed, substituting the product 
firom Example 272B for Ifae product from Example 166A to provide the title compotmd as a 
yellow oily residue (200 mg). 'H NMR (300 MHz, CDCI3) 5 2.20-2.30 (m, 2H), 2.45-2.55 
(m, 2H), 3.10 (t, 2H, J=6 Hz), 3.50-3.55 (m, IH), 7.30-7.40 (m, 4H); MS (DCI/NH3) m/e 180 
(M+H)^. 

Example 272D 

2-f4-fluoro-4-phenvlpiperidiii-l-vlVN-f3-methvlpheiivnacetamide 
The procedure described in Example 33C was followed, substituting the product from 
Example 272C for the product from Example 33B to provide the title compound as a yellow 
oil (155 mg, 42%). NMR (300 MHz, CDCI3) 5 L48 (br s, IH), 2.35 (m, 4H), 2.65 (m, 
2H), 2.85 (t, 2H, J=6 Hz), 3.22 (s, 2H), 3.38 (m, 2H), 6.85 (m, IH), 7.2 (m, IH), 7.35-7.45 
(m, 7H), 9.2 (br s, IH); MS (DCI/NH3) m/e 327 (M+H)**^; Anal, calcd for C20H23FN2O: C, 
73.59; H, 7.10; N, 8.58. Found: C, 73.70; H, 7.19; N, 8.80. 

Example 273 

2-r4-f 5-hydioxvpvTidin-2-vl>pipeTidin- 1 -yl]-N-f 3-methvlphenvl)acetamide 

Example 273A 
S-(T>eTiyyloxvV2-bromopvridine 
6-Chloropyridin-3-ol (6 g, 46 mmol) in N,N-dunethylformamide (50 mL) was treated 
with benzylbromide (5.5 mL, 46 mmol) and potassium carbonate (12.8 mmol) and the 
reaction mixture heated to 40 °C for 1 8 hours. The reaction was cooled to room temperature, 
poured into brine (200 mL) and extracted with ethyl acetate (200 mL). The organic layer was 
washed with brine (3 x 1 00 roL), dried over magnesium sulfate, filtered, and concentrated 
under reduced pressure to give 5-benzyloxy-2-chloropyiidine. This cmde product was 
dissolved in propionitrile (50 mL) and treated with trimethylsilylbromide (12.36 mL, 92 
nunol) and the reaction mixture was heated at 100 °C for 1 13 hours. The reaction mixture 
was cooled to room temperature and poured into 2.0 M sodium hydroxide solution to which 
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50 g of ice had been added. The aqueous phase was extracted with diethyl ether, (3 x 75 
mL). The organic layers were combined and washed with water (2 x 100 mL) and brine (75 
mL), dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The 
cmde residue (light brown oil) was purified by flash column chromatography on silica gel 
using 8% ethyl acetate:hexanes as eluent to give 4.72 g of the title compound as a light 
yellow solid. 'H NMR (300 MHz, DMSO-de) 5 5.19 (s, 2H), 7.42 (m, 6H), 7.57 (d, J=6 Hz, 
IH), 8.19 (d, J=3 Hz. IH), MS (DCVtmi) m/e 365 (M+H)*. 

Example 273B 

tert-butvl 5-'fbenzvloxvV3*.6'~dihvdro-2,4'-bipYridine-l 'f2'H)-carboxvlate 
The product firom Example 273A (0.33g, 17.7 mmol) in diethyl ether (10 mL) was 
added rapidly to a solution of 2.5M n-butyllithium (0.98 mL, 1.56 nmiol) in diethyl ether (8 
mL) at -78 ^C. The resulting brown solution was stirred at -78 ^'C for 10 minutes. To this 
was added 0.5M zinc chloride solution (2.75 mL, 1 .37 mmol) and the reaction mixture was 
warmed to 0 °C and stirred at 0 °C for 15 minutes. To this reaction mixture was added 4- 
trifluororaethanesulfonyloxy-3,6-dihydro-2H-pyridine-l-carboxylic acid tert-butyl ester 
(Bursavich, M. G.; et al. Org. Lett 2001, 3, 2317, 0.5 g, 1.5 mmol) and 
tetrakis(triphenylphosphine)palladium(0) (175 mg, 0. 1 5 mmol). The reaction was heated to 
60 °C for 4 hours. The mixture was cooled to room temperature and the solvent removed 
under reduced prressure. The residue was partitioned between ethyl acetate (50 mL) and IN 
sodium hydroxide (50 mL). The inorganic salts were filtered, and the filtrate washed with 
brine (50 niL), dried (magnesium sulfate) and concentrated on the rotary evaporator to give 
brown oil. The crude compound was purified by flash column chromatography on sihca gel 
using 80% hexanes: ethyl acetate as eluent to give 0.209 g (47% yield) of desired product as 
white solid. *H KMR (300 MHz, DMSO-de) 5 1.42 (s, 9H), 2.52 (m, 2H), 3.51 (t, J==6 Hz, 
2H), 4.01 (m, 2H), 5.19 (s, 2H), 6.52 (m, IH), 7.41 (m, 7H), 8.31 (d, J=1.5 Hz, IH), MS 
(DCI/NH3) m/e 367 (M+H)"". 

Example 273C 
5-ft)enzvloxvV 1 \2\3\6'-tetrahvdro-2,4 -bipvridine 
The product from Example 273B (200 mg, 0.54 mmol) in dichloromethane (8 mL) 
was cooled to 0 and treated with trifluoroacetic acid (0.35 mL, 4.3 mmol) for 2 hours; 
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wanned to room temperature for 2 hours and the solvent removed by rotary evaporator. 
Toluene was added to the residue and then removed imder reduced pressure (2 x 50 mL) to 
give desired product as colorless oil. NMR (300 MHz, DMSO-de) 5 2.72 (m, 2H), 3.32 
(m, 2H). 3.79 (m, 2H), 5.20 (s, 2H), 6.55 (m, IH), 7.41 (m. 6H), 7.59 (d, J=9 Hz, IH), 8.34 
(d, J=L5 Hz. IH), 8.82 (s, IH); MS (DCI/NH3) m/e 267 (M+H)"". 

Example 273D 

2'r5-n3enzvloxvV3^6'>dihvdrQ-2,4*-bipvridin-lY2TO-vn-N>f3>mefl^^ 

A mixture of the product from Example 273C (175 mg, 0.46 mmol), the product from 
Example lA (125 mg, 0.54 mmol) and potassium carbonate (164 mg, 1.1 mmol) in NJ>^- 
dimethylformamide (8 mL) was stirred at room temperature for 1 8 hours. The reaction 
mixture was poured into water (30 mL) and extracted with ethyl acetate (30 mL). The 
organic layer was washed with brine (2 x 30 mL) and dried over magnesium sulfate, filtered 
and concentrated under reduced pressure and pmified by flash column chromatography using 
70% hexanesrethyl acetate to give the desired product 105 mg (55% yield). NMR (300 
MHz, DMSO-de) 8 2.27 (s, 3H), 2.60 (m, 2H), 2.76 (t, J=4.5 Hz, 2H), 3.27 (m, 2H), 3.97 (d, 
J=6 Hz, 2H), 5.19 (s, 2H), 6.54 (m, IH), 6.87 (m, 2H), 7.18 (t, J=6 Hz, 2H), 7.42 (m, 7H), 
8.31 (d, 1=3 Hz, IH), 9.52 (s, 0.5H), 9.64 (s, 0.5H); MS (DCUNH^) m/e 414 (M-fH)^ 

Example 273E 

2-r4-f 5-hvdroxvpvridin-2-vnpiperidin-l ■vn-N-f3-methvlphenvDacetamide 
The product from Example 273D (105 mg, 0.2 mmol) in methanol (50 mL) was 
treated with 10%Pd/C (58 mg) at 60 psi for 1 6 hours. The catalyst was fiOitered and the 
filtrate was concentrated under reduced pressure to give pale yellow foamy solid. This crude 
product was purified by flash column chromatography on silica gel using 4% ethanol:e&yl 
acetate to give the title compound 50 mg (64% yield). ^H NMR (300 MHz, CDCI3) 5 1 .93 
(m, 4H), 2.31 (s, 3H), 2.41 (m, 2H), 2.71 (m, IH), 3.04 (m, 2H), 3.16 (s, 2H), 6.92 (d, J=7.5 
Hz, IH), ), 7.20 (m, 4H), 7.40 (d, J=9 Hz, 2H), 8.26 (m, IH), 9.24 (br s, IH); MS (DCI/NH3) 
m/e 326 (M+H)^; Anal, calcd for C19H23N3O2: C, 70.13; H, 7.12; N, 12.91. Found: C, 69.97; 
H, 7.17;N, 12.68. 

Example 274 
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N-f5-fluoro-lJ-beDZotfaia2Pl-2-vlV2-f4-<^3-metfaoxvphenvlfaipera2m 

The proceduxe described in Example 247B was followed, substituting 2-bronio-N-(5- 
fluorobenzothiazol-2-yl)acetainide (Maybridge) for the product from Example 247A and 
substituting l-(2-methoxyphenyl)piperazine for l-(2-cyanopyridyl)pipera2ine to provide the 
title compound (62% yield) as an oil. 'H NMR (300 MHz, CD3OD); 5 2.77-2.86 (m, 4H), 
3.10-3.19 (m, 4H), 3.32 (s, 2H), 3.86 (s, 3H). 6.86-7.06 (m, 3H), 7.08-7.25 (m, 2H), 7.65 (dd, 
J=3.0, 6.0 Hz, l.OH), 7.70-7.76 (m, IH); MS (DCI/NH3) m/e 401; Anal, calcd for 
C20H21N4O2SF : C, 59.98; H, 5.29; N, 14.12. Found: C, 60.12; H, 5.58; N, 14.12. 

Example 275 

2-r4-(2-methoxYpheDvnpipera2in-l-vl]-N-n-methvl-lH-ben2dmidazol-2-vDacet^ 

The procedure described in Example 247B was followed, substituting 2-chloro-N-(l- 
methyl-lH-ben2oimidazol-2-yl)acetaxnide (Caroti, P.; et al. Farmaco 1989, 44, 227) for the 
product from Example 247A and substituting 1 -(2-methoxyphenyl)pipera2dne for l-(2- 
cyanopyridyl)piperazinB to provide the title compound (44% yield) as a yellow oil. 'H NMR 
(300 MHz, CD3OD); 6 2.81-2.84 (m, 4H), 3.05-3.10 (m, 4H), 3.38 (s, 2H), 3.75 (s, 3H), 3.85 
(s, 3H), 6.85-7.05 (m, 4H), 7.22-7.37 (ra, 2H), 7.42-7.58 (m, 2H); MS (DCI/NH3) ni/e 380; 
Anal, calcd for C21H25N5O2: C, 65.82; H, 6.61; N, 17.87. Found: C. 65.69; H, 6.69; N, 18.24. 

Example 276 

N-f3-metfavlphenvlV2-r4-G-methvlthien-2-vl^-3,6-dihvdropvridin-lf2HVvllacetaim 

Example 276A 

tert-butvl4-f3-methvlthien-2-vlV3.6-dihvdropvridine-lf2HVcarboxvlate 
The procedure described in Example 143 A was followed, substituting 3-methyl-2- 
thienylzinc bromide for 3-methyl-2-pyridylzinc bromide to provide the title compound as a 
yellow oil (2.67 g, 54%). 'H NMR (300 MHz, CDCI3) 5 1 .5 (s, 9H), 1 .6 (s, 3H), 2.5 (m, 2H), 
3.6 (t, 2H, J=6 Hz), 4.03 (m, 2H), 5.8 (m, IH), 6.8 (d, IH, J=6 Hz), 7.15 (d, IH, J=6 Hz); MS 
(DCI/NH3) m/e 280 (M+H)*. 

Example 276B 
4-G-methvltfaien-2-vn-l>2.3,6-tetrahvdropviidine 
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The procedure described in Example 166B was followed, substituting the product 
from Example 276A for the product from Example 166A to provide the title compound as a 
yellow oil (450 mg, 46%). *H NMR (300 MHz, CDCI3) 5 2.22 (s, 3H), 2.78-2.80 (m, 2H), 
3.44-3.47 (m, 2H), 3.85-3.90 (m, 2H), 5.79-5.81 (m, IH). 6.83 (d. IH, J=6 Hz), 7.18 (d, IH, 
J=6 Hz), 9.6 (br s, IH); MS (DCI/NH3) m/e 180 (M+H)*. 

Example 276C 

N-f3-metfavlphenvlV2-r4-f3-methvltfaien-2-vlV3,6-dihvdroDVTidm-ir2m>vl> c^ 

The procedure described in Example 33C was followed, substituting the product from 
Example 272C for the product from Example 33B to provide the title compound as a 
colorless oil (370 mg, 49%). 'H NMR (300 MHz, CDCI3) 5 2.30 (s, 3H), 2.35 (s, 3H), 2.61 
(m, 2H), 2.83 (t, 2H, J=6 Hz), 3.25 (s, 2H), 3.38 (m, 2H), 5.82 (m. IH), 6.82 (d, IH, J=6 Hz), 
6.95 (d, IH, J=9 Hz), 7.10 (d, IH, J=6 Hz), 7.20 (d, IH, J=9 Hz), 7.40 (m, 2H), 9.15 (br s, 
IH); MS (DCI/NH3) m/e 327 (M+H)"^. 

Maleate salt: Anal, calcd for Ci9H22N2OS«1.0 C4H4O4: C, 62.42; H, 5.92; N, 6.33; Found: C, 
62.23, H, 5.96, N, 6.18. 

Example 277 

2-f 1 - f 2-rf 3,5-dichlorophenvnaminol-2-oxoethvl|piDeridin-4'Vl>)vridinium N-oxide 
The procedure described in Example 225B was followed, substituting 2-bromo-N- 
(3,5-dichlorophenyl)acetamide (Maybridge) for the product from Example 225A to provide 
the title compound. Isolated as an acetate salt (36 mg, 34%). ^H NMR (300 MHz, DMSO- 
ds) 5 1.71 (m, 2H), 1.92 (m, 2H), 2.30 (m, 2H), 2.98 (m, 2H), 3.19 (s, 2H), 3.25 (m, IH), 7.30 
(m, 2H), 7.42 (m, IH), 7.80 (d, J=3 Hz, 2H), 8.26 (d, J-4.5, IH), 10.05 (s, IH); MS 
(DCI/NH3) m/e 365 (M+H-16)*; 381 (M+H)*; Anal, calcd for Ci8Hi9Cl2N302-l .0 C2H4O2: C, 
54.55; H, 5.26; N, 9.54. Found: C, 54.85; H, 5.02; N, 10.23. 

Example 278 

2-( 1 - (2'r(2.3-dichloropheDvnamino1-2-oxoetfavl)piperidin-4-vnpvridinium N-oxide 
The procedure described in Example 225B was followed, substituting 2-bromo-N- 
(2,3-dichlorophenyl)acetamide for the product from Example 225A to provide the title 
compound. Isolated as an acetate salt (25 mg, 22%). ^H NMR (300 MHz, DMSO-dc) 5 1.71 
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(m, 2H), 1.99 (m, 2H), 2.43 (m, 2H), 3.03 (m, 2H), 3.25 (s, 2H), 3.35 (m, IH), 7.38 (m, 5H), 
8.26 (dd, J=4.5, 1.5, 2H), 10.15 (s, IH); MS (DCI/NH3) m/e 365 (M+H-16)*; 381 (M+H)*; 
Anal, calcd for CisHipCfeNsOi-LO C2H4O2: C, 54.55; H, 5,26; N, 9.54. Found: C, 55.62; H, 
4.92; N, 10.50. 

Example 279 

2-0" (2"r(2-methoxv-6"metlwlphenvttaminoV2K)xoethvUpiperidm N-oxide 
A solution of 2-methoxy-6-methylanilme (4 equivalents) in dichloroniethane (0.2 M) 
was treated with pyridine (8 equivalents) followed by bromoacetyl chloride (1 equivalent). 
After 3 hours at room temperature, the mixture was treated with sodium carbonate (12 
equivalents) and the product from Example 119A (3 equivalents) in dioxane: water (2:1). The 
heterogeneous mixture was heated to 40 **C overnight The reaction mixture was cooled to 
room temperature, concentrated under reduced pressure and the residue triturated with 5% 
methanohdichloromethane. The soKd inorganic material was filtered and the filtrated 
concentrated and ptudfied by HPLC. Isolated as an acetate salt. (45 mg, 44%). 'HNMR 
(300 MHz, DMSO-d6) 6 1 .71 (m, 2H), 1.99 (m, 4H), 2.15 (m, 3H), 2.30 (m, 2H), 3.10 (m, 
IH), 3.15 (s, 2H), 3.75 (s, 3H), 6.86 (dd, J==9, 1.5 Hz, 2H), 7.16 (t, J=9 Hz, IH), 7.30 (m, 2H), 
7.45 (m, IH), 8.26 (dd, J=4.5, 1.5 Hz, IH), 8.95 (s, IH); MS (DCI/NH3) m/e 340 (M+H-ie)"^; 
356 (M+H)*^. 

Example 280 

2> Il-r2-f 1 . r-biphenvl-3-vlaminoV2-oxoethvnpiperidin-4-vlTpvridinium N-oxide 

Example 280A 
N- 1 . 1 '-biphenvl-3-'Vl"2-chloroacetaniide 
The procedure described in Example 22A was followed, substituting biphenyl-3- 
ylamine for 3i4,5-trimethoxyaniline to provide the tide compound. 
MS (DCI) m/e 346 (M+H)^ 

Example 280B 

2-11 -f2-f L 1 *--biphenvl-'^-Y ^g*TniTi oV2-K)Xoethvllpiperidin-4-vUPY "HiTiiiiTn N-oxide 
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The procediure described in Example 22SB was followed, substituting the product 
&om Example 280A for the product from Example 225 A to provide the title compound as an 
amorphous solid. (38.5 mg, 26%). 'H NMR (300 MHz, CDCI3) S 1 .73 (m, 2H) 2.09 (m, 
2H) 2.55 (m, 2H) 3.08 (m, 2H) 3.22 (s, 2H) 3.48 (m, IH) 7.19 (m, 4H) 7.39 (m, 3H) 7.61 (m, 
5H) 8.28 (d, J=6.10 Hz, IH) 9.21 (s, IH); MS (ESI) m/e 390 (M+H)"*"; Anal, calod for 
C24H25N3O2: C, 74.39; H. 6.50; N, 10.80. Found: C, 73.87; H, 7.13; N, 10.58. 

Example 281 

2-(l -12-f r3-etbvlphenvnanMn o1-2-oxoetfavUpiperidin-4-vl>pvridimum N^oxide 

Example 281 A 
2-chloro-N-f3-ethvlphenvl^acetamide 
The procedure described in Example 22A was followed, substituting 3- 
ethylphenylamine for 3,4,5-trimethoxyaniline to provide the title compoimd (8.0 g, 100%). 

NMR (300 MHz, CDCI3) 6 1.25 (m, 3H), 2.68 (m, 2H), 4.35 (m, 2H), 7.02 (d. J=5.4 Hz, 
IH), 7.40 (m, 3H), 8.18 (br s, IH); MS (DCI/NH3) m/e 198 (M+H)^ 

Example 28 IB 

2-( 1 >(2-r(3"ethvlphenvDamino1'2-oxoethvl)piperidin-4-Yl)pviidinium N-oxide 
The procedure described in Example 225B was followed, substituting the product 
from Example 281 A for the product from Example 225 A to provide the titie compound as an 
amorphous solid. (38 mg, 26%). *H NMR (300 MHz, CDCI3) 5 1.24 (t, J=7.6 Hz, 3H), 1.70 
(m, 8H), 2.64 (m, 3H), 4.26 (s, 2H), 6.91 (s, IH), 7.25 (m, 3H), 7.42 (m, 2H), 7.60 (m, IH), 
8.28 (d, J=6.1 Hz, IH); MS (ESI) m/e 340 (M+H)^ 

Example 282 

2- n -r2-(2.3-dihvdro-lH-inden-5-vlanunoV2-oxoethvl1piperidin-4-vnpvridim N-oxide 
A solution of 5-aminoindan (190 mg, 1.43 mmol) in dichloromethane (7 mL) was 
treated with pyridine (300 jiL, 3.71 mmol) followed by bromoacetyl chloride (30 pJL, 0.36 
nunol). After 3 hours at room ten^)erature, the mixture was treated with sodium carbonate 
(450 mg, 4.25 ntmiol) and the product from Example 1 1 9A (225 mg, 1 .05 mmol) in 
dioxane: water (2:1 , 7 mL). The heterogeneous mixture was heated to 40 **C overnight The 

248 



Page: 249 



wo 03/099266 JPCTAJS03/15868 
mixture was cooled and diluted with dichloromethane. The potassium carbonate was 
removed by filtration and the filtrate was concentrated under reduced pressure. The residue 
was diluted 1 : 10 with 20% aqueous ethanol and loaded on a strongly acidic ion exchange 
resin (Biorad AG 50W-X2). The resin was washed to neutral with water, and the product 
was eluted with 10 mL of 5% ammonium hydroxide in 20% aqueous ethanol. The solution 
was lyophilized to provide (50% yield) of the tifle compound as a white solid. *H NMR (300 
MHz, DMSO-d^) 5 1.69 (ddd, J=12.3, 12.3, 12.1, 3.7 Hz, 2H), 1.91 (d, J=l 1.5 Hz, 2H), 2.00 
(dq, J=7.6, 7.4 Hz, 2H), 2.30 (t, J=l 1.5 Hz, 2H), 2.81 (q, J-7.8 Hz, 4H). 2.99 (d, J-1 1 .2 Hz, 
2H), 3.13 (s, 2H), 3.28 (m, IH), 7.14 (d, J=8.1 Hz, IH), 7.33 (m, 3H^, 7.45 (dd, J=7.5, 2.4 
Hz, IH), 7.55 (s, IH), 8.25 (dd, J=6.3, 1.5 Hz, IH), 9.57 (s, IH); MS (DCIWH3) m/e 352 
(M+H)""; Anal, calcd for C2iH25N3O2-0.2 K2CO3-0.4 H2O: C, 65.92; H, 6.73; N, 10.88. 
Found: C, 66.07; H, 6.65; N, 10.75. 

Example 283 

2- ( 1 •>[2-oxo~2"r 5,6.7.8~tetrahvdronaphthalen-' 1 -'Vlamino)etfavllpiperidin-4-vUpvridinium 

N-oxide 

The procedure described in Example 282 was followed, substituting 5,6,7,8- 
tetrahydronaphthalen-l-ylamine for 5-aminoindan to provide the title compound (70% yield) 
as a white solid. 'H NMR (300 MHz, DMSO-de) 5 1.71 (m, 6H), 1.96 (d, J=l 1.5 Hz, 2H), 
2.37 (t, J=10.7 Hz, 2H). 2.61 (t, J=6.1 Hz, 2H), 2.72 (t, J=5.9 Hz, 2H), 3.04 (d, J=11.2 Hz, 
2H), 3.16 (s, 2H), 3.29 (m, IH), 6.87 (d, J=7.8 Hz, IH), 7.07 (t, J=7.8 Hz, IgT), 7.33 (m, 2H), 
7.42 (dd, J=8.8, 2.4 Hz, IH), 7.61 (d, J=7.8 Hz, IH), 8.27 (d, J=6,l Hz, IH), 9.34 (s, IH); MS 
(DCI/NH3) m/e 366 (M+H)"*^; Anal, calcd for C22H27N3O2-0.3 K2CO3-1.0 H2O: C, 63.03; H, 
6.88; N, 9.89. Found: C, 62.82; H, 6.79; N, 9.71. 

Example 284 

2-f 1 -<2-rGrisopropoxYphenyl')amino1-2-oxoefevl>piperidin-4-vnpvridimum N-oxide 
The procedure described in Example 279 was followed, substituting 3- 
isopropoxyaniline for 2-methoxy-6-mefhylaniline to provide the title compound. (74 mg, 
52.8%). ^H NMR (300 MHz, DMSO-de) 5 1.26 (d, J=6 Hz, 6H), 1.70 (m, 2H), 1 .91 (m, 2H), 
2.30 (m, 2H), 3.01 (m, 2H), 3.15 (m. IH), 3.31 (m, IH), 4.55 (m, IH), 6.62 (m, IH), 7.16 (m, 
2H), 7.30 (m, 3H), 7.45 (m, IH), 8.15 (dd, J=6, 1.5 Hz, IH), 9.65 (s, IH); MS (DCI/NH3) m/e 
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354 (M+H-ie)""; 370 (M+Hf; Anal, calcd for C2iH27N3O3-0.4 H2O: C, 66.96; H, 7.44; N, 
1 1.16. Found: C, 66.69; H, 7.56; N, 10.80. 



Example 285 

2'fl-l2"rG-5-dime1hvlphenvl'^ammo1-2"0xoethvUpiperidin-4-vl>^ 

Exanaple 285A 
2-chloro-N-f 3 .5-dunethvlphenvl'^acetamide 
The proceduie described in Example 22A was followed, substituting 3,5- 
dimethylphenylamine for 3,4,5-tximethoxyaDiliDe to provide the title compound (6.38 g, 
79%). IsfMR (300 MHz. CDCI3) 5 2.34 (s, 6H), 4.17 (s, 2H), 6.82 (s. IH), 7.17 (s, IH), 
7.26 (s, IH), 8.1 1 (s, IH); MS (EST) m/e 1 98 (M+H)*. 

Example 285B 

2-fl'|2"f(3,5-dimethvlphenvl)amino1-2"OXoetfavUpiperidin-4-vnpyridiniumN-o^^ 
The procedure described in Example 225B was followed, substituting the product 
from Example 285A for the product from Example 225A to provide the title compound as an 
amorphous solid. (38 mg, 26%). NMR (300 MHz, CDCI3) 6 1 .88 (d, J=3.39 Hz, 2H), 
2.05 (d, J=12.55 Hz, 2H), 2.28 (s, 6H), 2.43 (m, 2H), 3.11 (m, 3H), 3.21 (s, 2H), 6.78 (s, IH), 
7.21 (s, 2H), 7.41 (m, 2H), 7.60 (d, J-4.07 Hz, IH), 8.34 (d, J=6.44 Hz, IH); MS (ESI) m/e 
340 (M+H)"". 

Example 286 

2-( 1 - l2-f (4-bromo-2-methvlphenvnaminoV2-oxoethvUpiperidin-4-vl>pvridinium N-oxide 
The procedure described in Example 282 was followed, substituting 4-bromo-2- 
methylphenylamine for 5-aminoindan to provide &e title compound (60% yield) as a white 
solid. ^H NMR (300 MHz, DMSO-d^) 5 1 .67 (ddd, J=24.6, 12.2, 3.6 Hz, 2H), 1.96 (d, J=12.5 
Hz, 2H), 2.25 (s, 3H), 2.37 (t, J=11.7 Hz, 2H), 3.04 (d, J-11.5 Hz, 2H), 3.18 (s, 2H), 3.26 (m, 
IH), 7.37 (m, 5H), 7.76 (d, J=8.8 Hz. IH), 8.26 (m, IB^, 9.46 (s, IH); MS (DCI/NH3) m/e 
404/406 (M+H)^; Anal, calcd for Ci9H22BrN3O2-0. 1 K2CO3: C, 54.87; H, 5.30; N, 10.05. 
Found: C, 54.72; H, 5.38; N, 9.73. 



250 



Page: 251 



wo 03/099266 PCTAJS03/15868 

Example 287 

2'ri-f2-oxo-2-{r3-ftriflttorometfaoxvlphenvnammo>ethvl'h3iperidin-4-vl^ 

The procedure described in Example 282 was followed, substituting 3- 
trifluoromethoxyphenylamine for S-aminoindan to provide the title compound (77% yield) as 
a white soUd. KMR (300 MEIz, DMSO-de) 5 1 .68 (q, J=I 1 .9 Hz, IH), 1 .69 (q, J=12.4 Hz, 
IH), 1 .91 (d, J=ll .9 Hz, 2H), 2.3 1 (t, J=ll .5 Hz, 2H), 3.00 (d, J=-l 1 .5 Hz, 2H), 3 . 1 9 (s, 2H), 
3.28 (m, IH), 7.05 (m, J=8.3, 2.4, 1.0, 0.9 Hz, IH), 7.31 (m, 2H), 7.44 (m, 2H), 7.62 (ddd, 
J=8.2, 2.0, 1.0 Hz, IH), 7.85 (s, IH), 8.26 (d, J-5.8 Hz, IH), 10.01 (s, IH); MS (DCI/NH3) 
m/e 396 (M+H)"^; Anal, calcd for Ci9H2oF3N303-0.4 H2O: C. 56.69; H, 5.21; N, 10.44. 
Found: C, 56.71; H, 5.04; N, 10.19. 

Example 288 

2-n-'(2-rf5"methyl"2-mtrophenyl)amino]-2-oxoethvllT3iperidin-4-vl)pvridinium N^oxide 
The procedure described in Example 282 was followed, substituting 2-methyl-5- 
nitrophenylamine for 5-aminoindan to provide the tide compound (75% yield) as a yellow 
solid. 'HNMR(300MHz,CDCl3)5 1.70(q,J=11.9Hz, IH), 1.71 (q, J=12.4Hz, IH), 2.21 
(d, J=13.2 Hz, 2H), 2.40 (s, 3H), 2.62 (t, J=l 1.9 Hz, 2H), 3.1 1 (d. J=l 1 .9 Hz, 2H), 3.28 (s, 
2H), 3.55 (tt, J=12.0, 3.4 Hz, IH), 7.19 (ddd, J-=12.9, 6.4, 2.7 Hz, IH), 7.31 (m, 2H), 7.91 
(dd, J=8.1, 2.4 Hz, IH), 8.28 (d, J=6.4 Hz, IH), 9.08 (d, J-2.4 Hz, IH), 9.55 (s, IH); MS 
(DCI/NH3) m/e 371 (M+H)"^; Anal, calcd for C|9H22N404-1.1 H2O: C, 58.48; H, 6.25; N, 
14.36. Foun± C, 58.44; H, 6.20; N, 14.30. 

Example 289 

2-f 1 - 1 2-[f 2.6-dimethvlphenvnamino1-2K)xoethvllpiperidin-4-vnpvridinium N-oxide 

Example 289A 
2-chloro-N"f2.6-dimethvlpheDvnacetamide 
The procedure described in Example 22A was foUowed, substituting 2,6- 
dimethylphenylamine for 3,4,5-trimethoxyaniline to provide the title compoimd (7.21 g, 
89%) ^H NMR (300 MHz, CDCI3) 5 2.25 (s, 6H), 4.26 (s, 2H), 6.65 (t, J=7.46 Hz, IH), 6.95 
(d. J=7.46 Hz, 2H), 7.84 (s, 3H); MS (ESI) m/e 198 (M+H)^ 
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Example 289B 

2-(l ■ (2-[r2,6Kiimethvlpb enYl)aTrii no1'2-oxoethvUpiperi(iin-4-vDp^ N-oxide 
The procedure described in Example 22SB was followed, substituting the product 
from Example 289A for the product from Example 225A to provide the title compound as an 
amoiphous solid. (27 mg, 8%). NMR (300 MHz, CD3OD) 5 1.88 (dd, J=12.4, 3.6 Hz, 
2H), 2.07 (m, 2H), 2.22 (s, 6H), 2.50 (m, 2H), 3.11 (m, 3H) 3.21 (s, 2H), 7.10 (m, IH), 7.42 
(m, 2H), 7.58 (m, IH), 7.86 (m, IH), 7.93 (d. J=2.0 Hz, IH), 8.34 (d, J=6.4 Hz,' IH); MS 
(ESI) m/e 354 (M+H)*. 

Example 290 

2-fl-l2-rf2.6-dicMoro-3-methvlphenvllamino1-2-oxoethvUpiperidin-4-vnDvridini 

oxide 

The procedure described in Example 282 was followed, substituting 2,6-dichloro-3- 
methylphenylamine for 5-aminoindan to provide the title compound (64% yield) as an ofF- 
white solid. ^H NMR (300 MHz, CDCI3) 5 1.72 (q, J=12.4 Hz, IH), 1.73 (q, J=12.3 Hz, IH), 
2.17 (d, J=12.9 Hz, 2H), 2.39 (s, 3H), 2.56 (t, J=l 1.9 Hz, 2H), 3.25 (d, J=12.2 Hz, 2H), 3.27 
(s, 2H), 3.58 (t, J=12.2, 3.3 Hz, IH), 6.57 (d, J=8.1 Hz, IH), 7.17 (m, 4H), 8.27 (d, J=6.4 Hz, 
IH), 9.03 (s, IH); MS (DCimHj) m/e 394 (M+H)^; Anal, calcd for Ci9H2ia2N302-1.3 H2O: 
C, 54.63; H, 5.69; N, 10.06. Found: C, 54.51; H, 5.13; N, 9.70. 

Example 291 

2- n '{2-( 1 .3"benzodioxol"5-v3amino)-2-oxoethvl]piperidin'-4-Yllpvridinium N-oxide 

Example 291 A 
N-1 .3>benzodioxol-5-vl->2-^hloroacetainide 
The procedure described in Example 33A was followed, substituting 
benzo[l,3]dioxol-5-ylamine for 3-methylaniIme to provide the title compound (92% yield) as 
a brown solid. ^H NMR (300 MHz, CDCI3) 5 4.2 (s, 2H), 5.98 (s, 2H), 6.78 (d, IH, J=9 Hz,), 
6.83 (dd IH, J=9 Hz, 3 Hz), 7.22 (d, IH, J=3 Hz,), 8,10 (br s, IH); MS PCI/NH3) m/e 213 
(M+H)"". 

Example 29 IB 
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2- n -\2'(l 3"beii2odioxol"5-vlaminoV2-oxoethvl1piperidin-4"Vl Vpyridiiiium N-oxide 
The procedure described in Example 225B was followed, substituting the product in 
Example 291 A for the product from Example 225 A to provide fee title compound as a white 
solid (25 mg, 21%). ^HlSnvlR(300MHz,aDCl3)5 l-65-1.7(m.2H),^ 
2.45 (t, 2H, J=12 Hz), 3.05 (m, 2H), 3.10-3.15 (m, 2H), 3.45 (m, IH), 5.9 (s, 2H), 6.76 (d, 
IH, J=9 Hz), 6175-6.85 (m, IH), 7.12-7.18 (m, IH), 7.32-7.38 (m, 3H), 8.25 (d, IH, J=6 Hz,), 
9.08 (br s, IH); MS (DCI/NH3) m/e 356 (M+H)*; Anal, calcd for CwHiiNsOa-O.S H2O: C, 
62.63; H, 6.09; N, 11.53. Found: C, 63.01; H, 5.96; N, 11.12. 

Example 292 

2-r 1 -(2- i r3-(methvlthiolphenYl1 aminol-2'OXoetfavl)piperidin-4-vlTDviidiiuum N-oxide 
The procedure described in Example 225B was followed, substituting 2-chloro-N-(3- 
methylsulfanylphenyl)acetamide for the product from Example 225A to provide the title 
compound as a pale yellow oil (17 mg, 21%). NMR (300 MHz, DMSO-ds) 5 1.60-1.78 
(m, 2H), 1.63-1.95 (m, 2H), 2.12-2.18 (m, 2H), 2.70 (s, 3H), 2.9-3.12 (m, 2H), 3.22-3.30 (ra, 
3H), 6.9-7.0 (m, IH), 7.2-7.3 (m, 2H), 7.3-7.35 (m, 2H), 7.62 (t, IH, J=3 Hz). 7.8 (s, IH), 
8.23-8.27 (m, IH), 9.75 (s, IH); MS (DCI/NH3) m/e 358 (M+H)"". 

Example 293 

2-^l-(2-rf5Hshloro-2-methvlphenvnaminoV2-oxoethvllpiperidin-4-vnpvri diTiiiirn TsT-^^yiHft 

Example 293A 
2-chloio-N-(5-chloro-2-methvlphenvnacctamide 
The procediure described in Example 33A was followed, substituting 5-chloro-2- 
methylphenylamine for 3-methylamline to provide tiie titie compoimd (1.7 g, 55%) as a white 
solid. 'H NMR (300 MHz, DMSO-de) 8 2.0 (s, 3H), 5.10 (s, 2H), 6.42 (dd, IH, J=9, 3 Hz), 
6.60 (d, IH, J=3 Hz), 6.90 (d, IH, J=9 Hz); MS (DCI/NH3) m/e 219 (MrhH)\ 

Example 293B 

2-fl-l2-rr5-chloro-2-methvlphenvnamiDo1-2-oxoethvl)piperidin-4-vDpvridiniumN-oxide 
The procedure described in Example 225B was followed, substituting the product 
from Example 293A for the product from Example 225A to provide the tifle compound as a 
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brown powder (15 mg, 13%). 'H NMR (300 MHz, CDCI3) 5 1.68-1.73 (m, 2H), 2.15-2.22 
(m, 2H), 2.25 (s, 3H). 2.6 (t, 2H, J=12 Hz), 3.05-3.18 (m, 2H), 3.22 (s, 2H), 3.50-3.60 (m, 
IH), 7.05 (dd, IH, J=6 Hz, 3 Hz), 7.10 (d, IH, 9 Hz,), 7.18-7.2 (m, IH), 7.22-7.28 (m, 2H), 
8.22 (d, 2H, J=6 Hz), 9,38 (br s, IH); MS (DCI/NH3) m/e 360 (M+H)"*^; Anal, calcd for 
C,9H22ClN3O2-0.5 H2O: C, 61.87; H, 6.28; N. 11.39. Found: C, 61.76; H, 6.22; N, 1 1.10. 

Example 294 

2-n-^2-rf2.5-dimefeoxvDhenvnamino1-2-oxoetfavUpiperidm-4-vnpvrid ™ 

Example 294A 
2-chloro-N-(2,5-dimetfaox:vphenvnacetamide 
The procedure described in Example 33A was followed, substituting 2-chloro-N-(2,5- 
dimethoxyphenyQaniline for 3-methylamline to provide the title compound (1.6 g, 55% 
yield) as a brown soUd. ^H NMR (300 MHz, CDCI3) 5 3.73 (s, 3H), 3.8 (s, 3H), 4.4 (s, 2H), 
6.33 (dd, IH, J=9, 3 Hz), 6.45 (d, IH, J=3 Hz), 6.65 (dd, IH, J=9, 3 Hz); MS (DCI/NH3) m/e 
230 (M+H)^ 

Example 294B 

2-fl"l2"fr2,5"dimetfaoxvphenvl)aminoV2-oxoethyl)piperidin-4-vl)pvridiniumN-oxide 
The procedure described in Example 225B was followed, substituting the product 
from Example 294A for the product from Example 225A to provide the title compound as a 
pale yellow oil (27 mg, 77%). 'H NMR (300 MHz, CDCI3) 6 1.40-1.51 (m, 2H), 1.65-1.80 
(m, 2H), 2.15-2.20 (m, 2H), 2.50-2.60 (m, 2H), 3.10-3.18 (m, 2H), 3.50-3.60 (m, IH), 3.80 
(s. 3H), 3.85 (s, 3H), 6.60 (dd, la J=6 Hz, 3 Hz), 6.80 (d, IH, J=9 Hz), 7.20-7.25 (m, IH), 
7.30-7.39 (m, 2H), 8.15 (d, IH, J=3 Hz,), 8.38 (d, IH, J=6 Hz), 9.8 (br s, IH); MS (DCI/NH3) 
m/e 372 (M+H)^ 

Maleate salt: Anal, calcd for C2oH25N304»2.0 C4H404*1.3 H2O: C, 53.64; H, 5.72; N, 6.70. 
Found: C, 53.26; H, 5.95; N, 6.45. 

Example 295 

7..fU(2-['f3^5-diTn ethoxvphenvl)aminol-2-oxoethvllpiperidin-4-vlte^ N-oxide 
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Example 295A 
2-chlorO'N"f3.S"dimethoxvphenvnacetamide 
The procedure described in Example 33A was followed, substituting 2-chloro-N-(3,5- 
dime1hoxyphenyl)aniline for 3-metiiylaniline to provide the title compound (1 .8 60% 
yield) as a white solid. *H NMR (300 MHz, CDCI3) 5 3 .80 (s, 6H), 4.20 (s, 2H), 6. 1 5 (1^ IH, 
J=3 Hz), 6.78 (d, 2H, J=3 Hz), 8.15 (br s, IH); MS (DCI/NH3) m/e 230 OVl+H)*. 

Example 295B 

2-n -^2-r(3,5^imetboxvphenvnammo1-2-o xoethvUpi peridin-4-vl> pvridm^ N-oxide 
The procedure described in Example 225B was followed, substituting the product 
from Example 295 A for the product from Exsimple 225 A to provide the title compound as a 
yellow soUd (50 mg). ^H NMR (300 MHz, CDQs) 5 1 .42 (d, 2H, J-6 Hz), 1 .50-1 .60 (m, 
2H), 2.20-2.50 (m, 2H), 3.10-3.18 (m, IH), 3.22-3.41 (m, 2H), 3.62-3.70 (m, 2H), 3.80 (s, 
6H), 6.15 (m, IH), 6.82 (s, IH), 7.20-7.35 (m, 4H), 8.02 (s, IH), 8.25 (d, IH, J-6 Hz,); MS 
(DCI/NH3) m/e 372 (M+H)"^; Anal, calcd for C2oH25N304-2.24 H2O: C, 58.34; H, 7.22;-N, 
10.20. Found: C, 58.73; H, 7.50; N, 9.79. 

Example 296 

2-r l-(2-U3-( dimethvlamino yhenvllaminol -2-oxoethvnpiperidin-4-vnr)vridmium N-oxide 
The procedure described in Example 282 was followed, substituting N,N- 
dimethylbenzene-l,3-diamine for 5-aminoindan. The residue was purified by flash column 
chromatography on silica gel (elution with 5% mefhanolidichloromethane) to provide 60 mg 
(48% yield) of the title compound as a clear oil. ^H NMR (300 MHz, CDCI3) 5 1.70 (q, 
J=12.4 Hz, IH), 1.71 (q, J=12.2 Hz, IH), 2.15 (d, J=12.9 Hz, 2H), 2.53 (t, J=11.9 Hz, 2H), 
2.96 (s, 6H), 3.08 (d, J=13.6 Hz, 2H), 3.18 (s, 2H), 3.55 (tt, J=12.0. 3.4 Hz, IH), 6.49 (dd, 
J=8.0, 2.2 Hz, IH), 6.72 (d, J=8.1 Hz, IH), 7.17 (m, 2H), 7.24 (t, J=2.4 Hz, IH), 7.28 (d, 
J=^.4 Hz, 2H), 9.05 (s, IH); MS (DCI/NH3) m/e 355 (M+H)*; Anal, calcd for 
C2oH26N402-0.3 CH2a2: C, 64.18; H, 7,06; N, 14.75. Found: C, 64.32; H, 7.04; N, 14.79. 

Example 297 

2-f 1 - f 2-rf 3-isopropvlphenvnamino1-2-oxoethvllpiperidin-4-vl>jvridinium N-oxide 
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Example 297A 
2-chloro-N-f3-isoproDvlphenvl'>acetamide 
The procedure described in Example 22A was followed, substituting S-iso- 
propylphenylamine for 3,4,5-trimethoxyaniUne to provide the title compound (7.12 g, 92%). 

NMR (300 MHz, CDClz) 8 1.24 (dd, J=103, 7.0 Hz, 6H), 2.91 (m, IH), 4.19 (s, 2H), 7.05 
(d, J=7.8 Hz, IH), 7.39 (m, 3H), 8.18 (s, IH); MS (ESI) m/e 212 (M+H)"". 



Example 297B 

2'(l --f 24G"isopropvlphenvl>aniinoV2-oxoethvUpiperidin-4-vnpvridimimi N-oxide 
The procedure described in Example 225B was followed, substituting flie product 
from Example 297A for the product from Example 225 A to provide the title compound as an 
amorphous solid. (160 mg, 30%). NMR (300 MHz, CD3OD) 5 1 .25 (d, J=6.8 Hz, 6H), 
L86 (dd, J=12.7, 3.6 Hz, 2H), 2.05 (m, 2H), 2.44 (m, 2H), 2.89 (m, IH), 3.13 (m, 3H), 3.23 
(s, 2H), 7.00 (d, J=7.8 Hz, IH), 7.24 (t, J=7.8 Hz, IH), 7.40 (m, 3H), 7.48 (s, IH), 7.60 (d, 
J=4.4 Hz, IH), 8.34 (d, J=6.4 Hz, IH); MS (ESI) m/e 354 (M+H)"^; Anal, calcd for 
C2iH27N3O2-0.4 CH2C12-2.0 H2O: C, 52.29; H, 6.15; N, 7.82. Fouiid: C, 52.21; H, 6.14; N, 
8.15. 



Example 298 

2-(l-|2~r(3-cMoro-2-methvlphenvl>ammo1-2-K>xoethvnpiperidin-4-vDpvridini^ 

Example 298A 
2-chloro-N-f3-chloro-2-methylphenvnacetamide 
The procedure described in Example 22A was followed, substituting 3-chloro-2- 
methylphenylamine for 3,4,5-trimethoxyaniline to provide the title compoimd (7.3 g, 95%). 
'H NMR (300 MHz, CDCI3) 8 2.35 (s, 3H), 4.26 (s, 2H), 7.19 (m, IH), 7.26 (m, IH), 7.73 (d, 
J=8.1 Hz, IH), 8.26 (s, IH); MS (ESI) m/e 219 (M+H)\ 

Example 298 

2-f 1 - f 2>rf 3-cliloro-2-methvlphenvDaminoV2"OXoethvllpiperidin-4-vl1pvridimum N-oxide 
The procedure described in Example 225B was followed, substituting the product 
from Example 298A for the product from Example 225A to provide the title compound as an 
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amorphous solid. (25 mg, 18%). NMR (300 MHz, CD3OD) 5 1.64 (dd, J-12.2. 3.7 Hz, 
2H), 1.87 (m, 2H), 2.05 (d, J=12.9 Hz, 2H), 2.33 (s, 3H), 2.89 (m, 2H), 3.21 (m, 3H), 7.23 
(m, 2H), 7.39 (m, 2H), 7.58 (m, 2H), 8.34 (d, J=6.4 Hz, IH); MS (ESI) m/e 360 (M+H)"". 

Example 299 

3-methvl-N-f2-f4-pvridin-2-vlpiperazin--l-vl)ethvl1beiizamide 
To a solution of 3-methylbeiizamide (360 mg, 5.0 mmol) in dichloromelfaane (5 mL) 
at 0 was added l-(3-dimethylaininopropyl)-3-ethylcarbodiimide hydrochloride (1.06 g, 5.5 
mmol). After 15 minutes, ethanolamine (333 pL, 5.5 mmol) was added and the mixture was 
stirred at room temperature for 6 hours. The mixture was diluted with 50 mL ethyl acetate. 
The organic layer was washed with 2x saturated aqueous ammonium chloride (25 mL), 2x 
saturated aqueous sodium bicarbonate (25 mL), 2x brine (25 mL), dried over magnesium 
sulfate, jfiltered and evaporated. The product was a white solid (476 mg, 53%). 

To a solution of the resulting alcohol (55 mg, 0.31 mmol) and pyridine (33 |liL, 0.37 
mmol) in dichloromethane (0.5 mL) at 0 **C was added methanesulfonyl chloride (43 mg, 
0.37 mmol). After 1 hour at room temperature, the mixture was diluted with 10 mL ethyl 
acetate. The organic layer was washed with 2x dilute aqueous ammonium chloride (5 mL), 
2x brine (5 mL), dried over magnesium sulfate, filtered and evaporated. The residue was 
dissolved in N,N-dimethylformamide (1 mL) and treated with 1 ►pyridin-2-ylpiperazine (48 
[xL, 0.31 mmol) and N^-diisopropylethylamiue (155 pL, 0.78 imnol). After 24 hours at 100 
°C, the mixture was cooled and concentrated. The residue was purified by flash column 
chromatography on silica gel (elution with 1-2.5% methanol :dichloromethane) to provide 45 
mg (45% yield) of the title compound as a white solid. ^H NMR (300 MHz, CDCI3) 5 2.40 
(s, 3H), 2.66 (m, 6H), 3.60 (m, 6H), 6.65 (m, 2H), 6.84 (s, IH), 7.31 (m, 2H), 7.49 (ddd, 
J=8.7, 7.0, 2.0 Hz, IH), 7.55 (m, IH), 7.63 (s, IH), 8.20 (ddd, J«5.0, 2.0, 0.9 Hz, IH); MS 
(DCI/NH3) m/e 325 (M+H)^; Anal, calcd for Ci9H24N4O-0.2 H2O: C, 69.57; H, 7.50; N, 
17.08. Found: C, 69.41; H, 7.21; N, 17.10. 

Example 300 

2-fl-irf23-dibromo-5-methvIbenzovDaminn]methvllnipep din-4>y1)pyriHi^^^^ 

Example 300A 
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Z^-dibromo-S-methvlbenzoic acid 
To a solution of 3-bromo-5-methylaiithraiiilic acid (2.3 g, 10 ininol) in acetic acid (12 
mL) at 0 °C was added 18% hydrobromic acid (30 mL» 30 mmol) followed by drop wise 
addition of a solution of sodium nitrite (690 mg, 10 mmol) in water (5 mL). After 10 min, 
this solution was added to a mixture of copper (I) bromide (2.15 g, 15 nmiol) in 48% 
hydrobromic acid (7 mL) at 0 ^'C. The mixture was allowed to warm to ambient temperature 
(15 minutes) and then refluxed at 50 until evolution of N2 was completed. The mixture 
was then extracted with ethyl acetate, washed with water, brine, dried with anhydrous 
magnesium sulfate and concentrated under reduced pressure to provide 2.8 g of crude of the 
title compound. NMR (300 MHz, DMSO-dg) 5 2.27 (s, 3H), 7.43 (s, IH), 7.72 (s, IH), 
13.60 (br s, IH); MS (DCI/NH3) m/e 310 (M+NH4)^ 

Example 300B 
2.3-dibromo-5~methvlbenzamide 
A mixture of the product from Example 300A (1.5 g, 5 mmol), l-(3- 
dimethylaminopropyl)-3-ethylcarbodiLmide hydrochloride (EDCI, 1.43 g, 7.5 mmol) and 1- 
hydroxybenzotriazole (675 mg, 5 mmol) in chloroform (30 mL) was stirred for 90 minutes 
and then added to 10% anamonium hydroxide (10 mL) and the stirring was continued for 
additional 6 hours. Chloroform was then removed under reduced pressure and the 
precipitated solid was filtered, washed with water and dried under reduced pressure to 
provide 1 .45 g of the title compound. 'H NMR (300 MHz, DMSO-ds) 5 2.27 (s, 3H), 7.20 
(m, IH), 7.60 (br s, IH), 7.64 (m, IH), 7.89 (br s, IH); MS (DCI/NH3) m/e 309 (M+KHU)"^. 

Example 300C 

2>ri^{ff23-dibromQ-5-metfavlbeiizovnaminolmethvUpipmdin"4-vl>Pvridiinim 

The procedure described in Example 200 was followed, substituting the product from 
Example 300B for 3-methylbenzamide to give ttie title compound (30% yield) as a white 
solid. 'H NMR (300 MHz, DMSO-de) 8 1 .53 (m, 2H), 1 .90 (m, 2H), 2.30 (s, 3H), 2.47 (m, 
2H), 2.93 (m, 2H), 3.22 (m, IH), 4.15 (d, 2H, J=6.1 Hz), 7.29 (m, 4H), 7.66 (dd, IH, J=2.0. 
1 .0 Hz), 8.24 (m, IH), 8.77 (t, IH, J=6.1 Hz); MS (DCM^a) m/e 484 (M+H)*. 

Example 301 
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2>{ 1 ■[(benzovlaminotoetbvnpiperidm-4-vnpvridinium N-oxide 
The procedure described in Example 200 was followed, substituting benzamide for 3- 
methylbenzartiide to provide the title compound (27 mg, 30% yield). NMR (300 MHz, 
CD3OD) 6 1.71 (dd, J=12.4, 3.6 Hz, 2H), 2.04 (m, 2H), 2.54 (m, 2H), 3.12 (m, 3H), 3.37 (s, 
2H), 7.46 (m, 5H), 7.87 (m, 3H), 8.33 (d, J=6.4 Hz, IH); MS (ESI) m/e 312 (M+H)^; Anal, 
calcd for Ci8H2iN3O2-2.0 H2O: C, 62.23; H, 7.25; N, 12.10. Found: C, 61.91; H, 7.27; N, 
12,03. 

am ple 302 

2-^l-frf4-chloro-3-methvIbenzovnanunolTngihy 1}pipendm ^>vnpvn 

The procedure described in Example 200 was followed, substituting 4-cMoro-3- 
methylbenzamide for 3-methylbenzamide to provide the title compound (60 mg, 56% yield). 
^H NMR (300 MHz, DMSO-de) 5 2.38 (m, 6H), 2.51 (m, 2H), 2.73 (m, IH), 2.88 (s, 3H), 
4.80 (s, 2H), 7.34 (m, IH), 7.52 (m, 2H), 7.71 (m, 2H), 7.90 (m, 2H), 9.21 (br s, IH); MS 
(ESI) m/e 360 (M+H)"^; Anal, calcd for CigHjiCINsOa-l.O C2HF3O2: C, 53.23; H, 4.89; N, 
8.87. Found: C, 52.84; H, 4.57; N, 8.62. 

764284 Example 303 
2^(l~ irr4-fluoro>3-methvlbenzovnamiDo1methvllpiperidin-4-vDpvridinium N-oxide 
The procedure described in Example 200 was followed, substituting 4-fluoro-3- 
methylbenzamide (Oakwood) for 3-methylbenzamide to provide the title compound. (82 mg, 
82.8%). *H NMR (300 MHz, DMSO-d^) 5 1.52 (m, 2H), 1.89 (d, J=12 Hz, 2H), 2.29 (s, 3H), 
2.36 (t, J=12 Hz, 2H), 2.95 (d, J=12 Hz, 2H), 3.19 (m, IH), 4.17 (d, J=6 Hz, 2H), 7.27 (m, 
3H), 7.39 (dd, J=7.5, 1.5 Hz, IH), 7.75 (m, IH), 7.85 (dd. 7.5, 1.5 Hz, IH), 8.23 (dd, J-6, 1.5 
Hz, IH), 8.72 (t, J=6 Hz, IH); MS (DCI^NHa) m/e 328 (M+H-16)'^; 344 (M+H)*; Anal, calcd 
for C19H22N3FO2: C, 66.54; H, 6.46; N, 12.24. Found: C, 66.20; H, 6.31; N, 12.18. 

Example 304 

2-fl-r{[3>chloro-4-rtrifluorome1hoxv^b ™7^y1]flTniiin)TnRth Yl>pi 

oxide 

The procedure described in Example 200 was followed, substituting 3-chloro-4- 
methoxybenzamide (Oakwood) for 3-methyIbenzamide. (98mg, 62%). ^H NMR (300 MHz, 
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DMSO-dc) 5 1.52 (m, 2H), 1.89 (d, J=12 Hz, 2H), 2.36 (t. J=12 Hz, 2H), 2.95 (d, J=12 Hz, 
2H), 3.20 (m, IH), 4.18 (d, J=6 Hz. 2H), 7.27 (m, 3H), 7.39 (dd, J=7.5, 1.5 Hz, IH), 7.75 (m, 
IH), 7.85 (dd, 7.5, 1.5 Hz, IH), 8.23 (dd, J=6, 1.5 Hz, IH), 8.72 (t, J-6 Hz. IH); MS 
(DCI/NH3) m/e 414 (M+H-16)*; 430 (M+H)*; Anal, calcd for C19H19CIF3O3: C, 53.09; H, 
4.46; N, 9.78. Found C, 52.73; H, 4.34; N, 9.51. 



Rxam ple 30S 

7M -f ^r3-e1hoxvfaenzovnaniinolmeAvnpip eridin-4-vnnvTidiiiium N-oxide 
The procediue described in Example 200 was followed, substiliiting 3- 
ethoxybenzamide for 3-methylbenzamide. (65mg,47%). 'H NMR (300 MHz, DMSO-de) 5 
1.34 (t, J=7.5 Hz. 3H), 1.52 (m, 2H), 1.89 (d, J=12 Hz, 2H), 2.36 (t, J=12 Hz, 2H), 2.95 (d, 
J=12 Hz, 2H), 3.20 (m, IH), 4.08 (q, J=6 Hz, 2H), 4.18 (d, J=6 Hz, 2H), 7.08 (m, IH), 7.27 
(m, 2H), 7.39 (m, 4H), 8.23 (dd, J=6 Hz, 1.5 Hz, IH), 8.72 (t, 3=6 Hz. IH); MS (DCI/NH3) 
m/e 340 ^+H-16)*; 356 (M+H)*; Anal, calcd for C2oH25N303-0.75 H2O: C. 65.1 1 ; H, 7.24; 
N, 1 1 .39. Found: C, 65.00; H, 7.08; N, 1 1.01. 

Example 306 

2-f 1 - ( rf 3 . S-dichlorobenzovnaminolmetfavl I pipCTidin-4-vnpvridinium N-oxide 
The procedure described in Example 200 was followed, substituting 3,5- 
dichlorobenzamide (Lancaster) for 3-methylbenzamide. (46 mg, 33.3%). 'H NMR (300 
MHz, DMSO-de) 51 .52 (m, 2H), 1 .89 (d, J=12 Hz, 2H), 2.36 (t, J=12 Hz, 2H). 2.95 (d. J=12 
Hz, 2H), 3.20 (m, IH), 4.18 (d, J=6 Hz, 2H). 7.29 (m. 2H), 7.39 (m, IH), 7.83 (t, J=1.5 Hz, 
IH), 7.92 (d, J=l .5 Hz, 2H), 8.23 (dd, J=6 Hz, 1.5 Hz, IH), 8.98 (t, J-6 Hz. IH); MS 
(DCI/NH3) m/e 365 (M+H-16)*; 381 (M+H)*; Anal, calcd for CigHigazNsOa: C, 56.85; H, 
5.04; N, 11.05. Found: C, 56.56; H, 5.20; N. 10.79. 

Example 307 

2-[l-rfr4-mBthvl-3-ffaifluoromethvnben7/^yl1flniinnlmethvlteiperidin-4-v 11pvridiniM^ 

oxide 

The procedure described in Example 200 was followed, substituting 4-Methyl-3- 
trifluoromefliylbenzamide (Apollo) for 3-me1hylbenzamide. (75 mg, 66.3%). 'H NMR (300 
MHz. DMSO-d6) 5 1.52 (m, 2H), 1.89 (d, J=12 Hz, 2H), 2.36 (t, J=12 Hz, 2H), 2.95 (d, J=12 
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Hz, 2H), 3.20 (m, IH), 3.25 (s, 3H), 4.18 (d, J=6 Hz, 2H), 7.29 (m, 2H), 7.39 (m, IH), 7.58 
(d, J=9 Hz, IH), 8.08 (d, J=9 Hz, IH), 8.19 (s, IH), 8.23 (dd, J=6, 1.5 Hz, IH). 8.98 (t, J-6 
Hz, IH); MS (DCI/NH3) m/e 378 (M+H-ie)""; 394 (M+H)"^; Anal, calcd for 
C2oH22F3N302-0.3 H2O: C, 60.23; H, 5.71; N, 10.53. Found: C, 60.03; H, 5.62; N, 10.18. 

Example 308 

2-fl-(rf3,4KUmetfavlbe3izovnaimnolmethvUpiperidin-4-vlfavri 
The procedure described in Example 200 was followed, substituting 
3,4-diinefhyIbenzainide (Lancaster) for 3-nie1hylbenzaniide. (85 mg, 89%). NMR (300 
MHz, DMSO-d6) 51.52 (m. 2H), 1.89 (d, J=12 Hz, 2H), 2.28 (s, 6H), 2.36 (m, 2H), 2.95 (d, 
J-12 Hz, 2H), 3.20 (m, IH), 4.1 8 (d, J=6 Hz, 2H), 7.21 (d, J-9 Hz, IH), 7.29 (m, 2H), 7.39 
(m, IH), 7.62 (d, J=9 Hz, IH), 7.68 (s, IH), 8.23 (dd, J=6, 1.5 Hz, IH), 8.64 (t, J=6 Hz, IH); 
MS (DCI/NHa) m/e 324 (M+H-ie)*"; 340 (M+H)"*"; Anal, calcd for CioHzsNjOz-O.S H2O: C, 
69.66; H, 7.48; N, 12.19. Found: C, 69.39; H, 7.41; N, 1 1.94. 

Example 309 

2-(l- 1 r(3-chloro-4-fluorobenzovnaminolmethvl>piperidin-4-vnpvridinium N-oxide 
The procedure described in Example 200 was followed, substituting 3-chloro-4- 
f}uoroben2amide (Maybridge) for 3-methylbenzamide. (85 mg, 89%). 'H NMR (300 MHz, 
DMSO-d6) 5 1.52 (m, 2H), 1.89 (d, J=12 Hz, 2H), 2.36 (m, 2H), 2.95 (d, J=12 Hz, 2H), 3.20 
(m, IH), 4.18 (d, 1=6 Hz, 2H), 7.24 (m, 2H), 7.39 (dd, J=6, 1.5 Hz, IH), 7.53 (t, J=9 Hz, IH), 
7.93 (m, IH), 8.13 (dd, J=6, 1.5 Hz, IH), 8.23 (dd, J=6, 1.5 Hz, IH), 8.90 (t, J=6 Hz, IH); 
MS PCI/NH3) m/e 348 (M+H-16)''; 364 (M+H)""; Anal, calcd for Ci8Hi9N3O2ClF-0.8 H2O: 
C, 57.16; H, 5.49; N, 11.11. Found: C, 57.26; H, 5.40; N, 10.53. 

Example 310 

2-(l'f rfpvridin-2-vlcarbonvnaminolmethvl) piperidin-4-vl)pvridinium N-oxide 
The procedure described in Example 200 was followed, substituting picolinamide for 
3-methylbenzamide. (51 mg, 57%). 'H NMR (300 MHz, DMSO-de) 5 1.52 (m, 2H), 1.89 (d, 
J=12 Hz, 2H), 2.36 (m, 2H), 2.98 (d, J=12 Hz, 2H), 3.18 (m, IH), 4.22 (d, J=6 Hz, 2H), 7.27 
(m, 2H), 7.28 (dd, J=6, 1.5 Hz, IH), 7.63 (m, IH), 8.03 (m, IH), 8.22 (dd, J=6, 1.5 Hz, IH), 
8.23 (dd, J=6, 1.5 Hz. IH), 8.68 (dd, J=6, 1.5 Hz, IH), 9.02 (t, J=6 Hz, IH); MS (DCI/NH3) 
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m/e 297 (M+H-1 e)""; 3 1 3 (M+H)''; Anal, calcd for Ci7H2oN402-0.3 H2O: C, 64.25; H, 6.53; 
N, 17.63. Found: C, 64.10; H, 6.51; N, 17.35. 



Example 311 

2"f 1 - {[f 3,5-dimethvlben20vnammo1metfavUpiperidin"4-vRpvri N-oxide 
The procedure described in Example 200 was followed, substituting 3,5- 
dimethylbenzamide for 3-methyIben2amide. (140 mg, 60%). *H NMR (300 MHz, CD3OD) 
5 1.76 (dd, J=12.4, 3.6 Hz, 2H), 2.1 1 (d, J-12.6 Hz, 2H), 2.36 (s, 6H), 2.66 (m, 2H), 3.23 (d, 
J=12.2 Hz, 2H), 3.47 (m, IH), 4.38 Xs, 2H), 7.22 (s, IH), 7.41 (m, IH), 7.52 (m, 2H), 7.56 (m, 
2H), 8.34 (d, J=6.4 Hz, IH); MS (ESI) m/e 340 (M+H)*. 

Example 312 

2-Q-irf3"Vinvlbe Tis^nYl)aniin olmethvl)piperidin-4-vl>pviidimum 
The procedure described in Example 200 was followed, substituting 3- 
vinylbenzamide for 3-methylbenzamide. (84 mg, 67%). 'H NMR (300 MHz, CD3OD) 5 
1.75 (dd, 1=12^6, 3.7 Hz, 2H), 2.10 (d, J=12.6 Hz, 2H), 2.63 (m, 2H), 3.21 (m, 2H), 3.46 (m, 
IH), 4.38 (s, 2H), 5.34 (d, J=1L2 Hz, IH), 5,90 (d, J=17.3 Hz, IH), 6.81 (dd, J=17.6, 10.9 
Hz, IH), 7.50 (m, 5H), 7.76 (d, J=7.5 Hz, IH), 7.95 (s, IH), 8.33 (d, J=6.4 Hz, IH), MS (ESI) 
m/e 338 (M+H)"". 

Example 313 

2"(1 - rf4~bromo~3-methvlbenzovRamiQo1methvU -1 .2.3.6-tetrahvdropvridin-4"Vnpviidinium 

N-oxide 

Example 3 13 A 

2-f 1 ■'(tert-butoxvcarbonvll-4-hvdroxvpiperidin-4-vl'|pvridipium N-oxide 
To a solution of 4'-hydroxy-3*,4*,5',6*-tetrahydro-2'H-[2,4']bipyTidinyl-l'-carboxylic 
acid tert-butyl ester (Saari, W. S.; et al J. Med. Chem. 1984, 27, 1 182, 4.00 g, 14.4 mmol) in 
dichloiomethane (100 inL) at room temperature was added m-chloroperbenzoic acid (4.70 g, 
27.3 mmol) and the reaction stirred for 1 6 hours. The reaction was quenched with a sodium 
metabisulfite solution and washed with saturated sodium carbonate. The organic phase was 
dried (sodium sulfate), jSltered and concentrated under reduced pressure. The residue was 
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purified by flash column chromatography on silica gel (gradient elution with 
dichloromethane to 10% methanol: dichloromethane) to provide the title compound (94% 
yield) as a white solid. NMR (300 MHz, DMSO-de) 5 1.41 (s, 9H), 1.84 (br d, 2H, J=l 1.5 
Hz), 2.13 (ddd, 2H, J=12.9, 12.9, 4.7 Hz), 3.17 (br s, 2H), 3.87 (br s, 2H), 7.30 (br s, IPI), 
.7.43 (m, IH), 7.51 (ddd, IH, J=7.5, 7.5. 1.4 Hz), 7.64 (dd, IH, J=7.8, 1.7 Hz), 8.32 (dd, IH, 
J==6.5, 1.4 Hz); MS (DCI/NH3) in/e 295 (M+H)"". 

• Example 3I3B 

2-ri -ftert-butoxvcarb onvlVl -2.3-6-tetrahvdropvridin-4>vnpvridinium N-oxide 
The procedure described in Example 237B was followed, substituting tfie product 
from Example 3 1 3 A for the product from Example 237A to provide the title compound (40% 
yield) as a yellow oil. NMR (300 MHz, DMSO-d^) 5 1.43 (s, 9H), 332 (m, 2H), 3.49 (m, 
2H), 4.01 (br s, 2H), 6.27 (br s, IH), 7.36 (m, 3H). 8.20 (m, IH); MS (DCI/NH3) m/e 261 
(M+H-16)''; 277 (M+H)\ 

Example 3 13C 
2-f 1 .2.3.6>tetrahvdropvridin-4-vl)pvridinium N-oxide 
The procedure described in Example 166B was followed, substituting the product 
from Example 3 13B for the product from Example 1 66 A to provide the title compound as a 
' yellow oil. *H NMR (300 MHz, DMSO-dg) 5 2.78 (m, 2H), 3.28 (m, 2H), 3.79 (m, 2H), 6.36 
(s, IH), 7.38 (m, 3H), 8.26 (m, IH); MS (DCI/NH3) m/e 161 (M+H-16)'*^; 177 (M+H)\ 

Example 31 3D 

2-r 1 - 1 r(4>bromo-3 ■ methvlbenzovnamino1methvlKK23.6-tetrahvdropvridin-4->vDpvridiniiim 
The procedure described in Example 200 was followed, substituting tlie product from 
Example 313C amide for the product from Example 1 19A and 4-bromo-3-metiiyIbenzamide 
(Lancaster) for 3-metiiylbenzamide to provide fee title compound (6% yield) as a yellow 
solid, 'h NMR (300 MHz, CD3OD); 5 2.63-2.75 (m, 2H), 2.86-2.99 (m, 2H), 3.30 (s, 3H), 
3.36-3.44 (m, 2H), 4.39 (s, 2H), 6.23.(m, IH), 7.37-7.51 (m, 2H), 7.52-7.61 (m, 2H), 7.66 (d, 
J=9.0 Hz, IH), 7.68 (d, J=3,6 Hz. IH), 8.27 (d, J=8.0 Hz, IH); MS ODCI/NH3) m/e 386/388 
(M+H-16)'-; 402/404 (M+H)^ . ' 
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Example 314 

2-n-rf2-naphthovlaminolmethvl1piperidin-4-vUDvridimuTn N-oxide 
The procedure described in Example 200 was followed, substituting naphthalene-2- 
carboxylic acid amide for S-methylbenzamide to provide flie title compound (75 mg, 56% 
yield) as a white solid. 'H NMR (300 MHz, DMSO-ds) 5 1.56 (q, J=12.2 Hz, IH), 1.57 (q, 
J=l 1 .9 Hz, IH), 1.92 (d, J=l 1 .2 Hz, 2H), 2.41 (t, J=l 1.2 Hz, 2H), 3.02 (d, J=l 1.5 Hz, 2H), 
3.25 (m, J=12.9 Hz, IH), 4.24 (d, J=5.8 Hz, 2H), 7.30 (m, 2H), 7.40 (dd, J=7.5, 2.4 Hz, IH), 
7.62 (m, 2H), 8.01 (m, 4H), 8.24 (d, J=5.8 Hz, IH), 8.51 (s. IH). 8.97 (s. IH); MS (DCI/NH3) 
m/e 362 (M+H)^; Anal, calcd for C22H23N3O2-0.2 CHaCh-l .2 H26: C, 66.65; H, 6.50; N, 
10.50. Found: C, 66.62; H, 6.20; N, 10.19. 

Example 315 . , 

2-f 1 - If f thien-2-vlcarbonvnaminQlmethvl ) piperidin-4-vl^vridinium N-oxide 
The procedure described in Example 200 was followed, substituting thiophene-2- 
carboxylic acid amide for 3 -methylbenzamide, (100 mg, 56.6%). *H NMR (300 MHz, 
DMSO-dfi) 5 1.52 (m, 2H), 1.89 (d, J=12 Hz, 2H), 2.36 (m, 2H), 2,98 (d, J-12 Hz, 2H), 3.18 
(m, IH), 4.12 (d, J=6 Hz, 2H), 7.18 (dd, J=4.5, 3.0, IH), 7.28 (m, 2H), 7.39 (dd, J=9.0, 3 Hz, 
IH), 7.78 (dd, J==4.5, 1.5 Hz, IH), 7.85 (dd, J-4.5, 1.5 Hz, IH), 8.22 (dd, J=6, 1.5 Hz. IH), 
8.79 (t, J=6 Hz, IH); MS (DCI/NH3) ra/e 297 (M+H-ie)"^; 3 1 3 (M-l-H)^ 

Example 316 

2-r 1 '( f f (6-chloropvridin-3-vl)cai^bonvl1aminol methvnpiperidin-4-vl1pvridinium N-oxide 
The procedure described in Example 200 was followed, substituting 
6-chloronicotinamide for 3-methylbenzamide. 'H NMR (300 MHz, DMSO-de) 5 1 .52 (m, 
2H), 1.89 (d, J=12 Hz, 2H), 2.36 (m, 2H), 2.98 (d, J=12 Hz, 2H), 3.22 (m, IH), 4.19 (d, J=6 
Hz, 2H), 7.29 (m, 2H), 7.30 (dd, J=6. 1.5 Hz, IH), 7.65 (d, J=9 Hz, IH), 8.26 (m, 2H), 8.88 
(d, J=3 Hz, IH), 9.02 (t, J-6 Hz, IH); MS (DCI/NH3) m/e 331 (M+H-16)^; Anal, calcd for 
Ci7Hi9N4O2Cl*0.4 H2O: C, 57.68; H, 5.64; N, 15.83. Found: C, 57.63; H, 65.45; N, 15.60. 

Example 317 

2-(l-l rf 3-cvanbbenzovnamino1methvUpiperidin"4-vnpvridiTiiiim N-oxide 
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The procedure described in Example 200 was followed, substituting 3- 
cyanobenzamide for 3-methylbenzamide. (55 mg, 55%). *H NMR (300 MHz, CD3OD) 5 
1 .73 (dd, J=12.5, 3.6 Hz, 2H), 2.1 1 (m, 2H), 2.69 (d, J=2.0 Hz, 2H), 3.27 (m, 2H), 3.46 (m, 
IH). 4.43 (s, 2H), 7.41 (d, J=2.4 Hz, IH), 7.56 (m, 2H), 7.70 (t, J=7.8 Hz, IH), 7.96 (d, J=8.8 
Hz, IH), 8.18 (d, J=8.1 Hz, IH), 8.24 (s, IH), 8.34 (d, J=6.4 Hz, IH), MS (ESI) m/e 337 
(M+H)*. 

Example 318 

2-fl-frf2.3-dibromo-5-methvlbenzovna minoTme1favn-1.2.3.6-tetra^ 

yDpyridinium N-oxide 
The procedure described in Example 200 was followed, substituting the product from 
Example 300B for 3-methylbenzamide and the product from Example 3 13C for the product 
from Example 1 19A to give the title compound (4% yield) as a yellow solid. ^H NMR (300 * 
MHz, CD3OD); 5 2.35 (s, 3H), 2.65-2.73 (m, 2H), 2.80-2.85 (s, 2H), 3.10 (t, J=9 Hz, 2H), 
3.45-3.58 (m, 2H), 6,21 (m, IH), 7.21 (d, J-3.1 Hz, IH), 7.40-7.65 (m, 4H), 8.25 (d, J=9.0 
Hz, IH); MS (ESI-) m/e 479 (M-H)"". 

Example 319 

2-( 1 - ( f (4-bromobenzoynam ino]methvl \ piperidin-4-vnpvridinium N-oxide 
The procedure described in Example 200 was followed, substituting 4- 
bromobenzamide for 3-methylbenzamide to provide the title compound (87 mg, 60% yield) 
as a white solid. ^H NMR (300 MHz, DMSO-de) 5 1 .55 (q, J=ll .9 Hz, 2H), 1 .90 (d, J=l 1 .9 
Hz, 2H), 2.36 (t, J=11.9 Hz, 2H), 2.98 (d, J=11.5 Hz, 2H), 3.24 (m,lH), 4.18 (d, J=4.8 Hz, 
2H), 7.29 (m, 2H), 7.39 (dd, J=7.8, 2.7 Hz, IH), 7.69 (m, 2H), 7.84 (m, 2H), 8.24 (d, J=5.8 
Hz, IH), 8.89 (brs,lH); MS (DCI/NH3) m/e 390/3-92 (M+H)^ . . 

Example 320 

2-f 1 " / rr3-chloro-4-methvlbenzovnamino1methvl |piperidin-4-vDpvridimum N-oxide 
The procedure described in Example 200 was followed, substituting 3-chloro-4- 
methylbenzamide for 3-methylbenzamide to provide the title compound (66 mg, 50% yield) 
as a white soHd. 'H NMR (300 MHz, DMSO-de) 5 1 .55 (q, J==l 1.9 Hz, 2H), 1 .90 (d, J=l 1.9 
Hz, 2H), 2.36 (t, J=11.9 Hz, 2H), 2.39 (s, 3H), 2.98 (d, J=11.5 Hz, 2H), 3.24 (m, IH), 4.18 (d, 
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J=4.8 Hz, 2H), 7.29 (m, 2H), 739 (dd, J=7.8, 2.7 Hz, IH), 7.48 (d, 1=6.1 Hz, IH), 7.80 (d, 
J=6.8 Hz, IH), 7.94 (s, IH), 8.24 (d. J=5.8 Hz, IH), 8.89 (br s, IH); MS (DC^NHa) m/e 360 
(M+H)*. • 

Example 321 ; 

2-(l --f rmethvK3-methvlbeiizovnaminolmethvUpiperidin-^-vl>pv^ N-oxide 
To a solution of the product from Ex£anple 200 (90 mg, 0.28 irnnol) in NJ^- 
dimethylfonnaniide (4 mL) at cooled to 0 was added sodium hydride (121 mg, 0.88 
inniol). To tibds mixtuie methyl iodide (106 mg, 0.35 mmol) was added. Aft^ 40 minutes at 
room tempeiature, the mixture was neutralized with acetic acid and concentrated. The . 
residue was purified by flash column chromatography on silica gel (elution widi 5-10% 
methanblidicbloromethane) to provide 85 mg (60% yield) of the title compound as a white 
solid. ^H NMR (300 MHz, DMSO-de) 5 1.52 (q, J=II.8, Hz, 2H), 1.89 (d, J==9.2 Hz, 2H), 
2.04 (t, J=l 1.5 Hz, 2H), 2.35 (s, 3H), 2.77 (d, J-4!4 Hz, 3H), 2.92 (m, 2H), 3.16 (m, IH), 
332 (s, 2H), 7.24 (m, IH), 7.30 (m, 4H), 7.40 (m, IH), 7.62 (m, IH), 8.24 (d, J=6.1 Hz, IH); 
MS (DCI/NH3) m/e 340 (M+H)"". 

Example 322 

2"fl'l[f3-nitrobenzovnamino1methvl>piperidin-4-vDpYridinium N-oxide . 
The procedure described in Example 200 was followed, substituting 3-nitrobenzamide 
for 3-methylbenzamide to provide the title compound (28 mg, 26% yield) as an oil. ^H NMR 
(300 MHz, CD3OD) 5 1 .74 (m, 2H), 2.1 1 (m, 2H), 2.69 (m, 2H), 3.26 (m, 2H), 3.45 (m, IH), 
4.35 (s, 2H), 7.50 (m, 4H), 7.73 (m, 3H), 7.87 (d, J=8,l Hz, IH), 8.34 (d, J=6.4Hz, IH); MS 
(EST) m/e 357 (M+H)*; Anal, calcd for Ci8H2oN404-2 *0 C2HF3O2: C, 45.21; H, 3.79; N, 9.59, 
Found: C, 45.58; H, 4.00; N, 9.72. 

Example 323 

2-n - 1 C r2-chloro-5-methvlbenzovnamino]methvl >piperidin-4"Vl^pvridinium N-oxide 
The procedure described in Example 200 was followed, substituting 2-chloro-5- 
methylbenzamide for 3-methylbenzamide to provide the title compound (31 mg, 29% yield) 
as an oil. ^H NMR (300 MHz, CP3OD) 5 1.74 (m, 2H), 2.08 (d, J=l 1 .9 Hz, IH), 2.35 (m, 
2H), 2.67 (m, 2H), 2.84 (m, IH), 3.15 (m, 2H), 3.42 (m, 2H), 4.34 (m, 2H), 7.34 (m, 4H), 
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7.55 (m, 2H), 7.71 (s, IH), 8.34 (d, J=6.4 Hz, IH); MS (ESI) m/e 360 (M+H)^; Anal, calcd 
for C19H22CIN3Q2-2.O C2HF3O2: C, 46.99; H, 4.11; N, 7.15. Found: C, 47.23; H, 3.96; N, 
7.02. • 

Example 324 

2-( 1 ~ ( r (3"methoxv-2-methylben2ovnaminolmethvl \ piperidi3i-4-vl)pvridinium N-oxide 

Example 324A 
3-methaxv-2-metfavlben2amide 
A reaction mixture containing 3-methoxy-2-methylbenzoic acid (2 g, 12.04 mmol), 1- 
(3^mefhylaininopropyl)-3-ethylcarbodiimide hydrochloride (2.76 g, 14.4 nunol), 1- 
hydrbxybenzotriazole hydrate (1.95 g, 14.4 mmol) in chloroform was stirred at room 
temperature for 1 hour. The reaction was quenched with 30% ammonium hydroxide solution 
(35 mL) and stirring continued for another 1 .5 hours. The layers were separated, the organic 
phase dried over magnesium sulfate, filtered and concentrated under reduced pressure. The 
residue was purified by flash column chromatography on silica gel (50% ethyl 
acetate/hexaiies) to afford a white powder (1.2 g. 60%). NMR (300 MHz, CDCI3) 5 2.3 . 
(s, 3H), 3.82 (s, 3H), 6.9 (d, IH, J=9 Hz), 7.02 (d, IH, J=9 Hz), 7.1 8 (t, IH, J=9 Hz); MS 
(DCI/NH3) m/e 166 (M+H)^ 

Example 324B 

2"(l-irf3-methoxv--2-methvlbenzovnamino1methvllpiperidin-4-vnpvridiniumN~oxide 
The procedure described in Example 200 was followed, substituting the product in 
Exaihple 325A for 3-methylbenzamide to provide llxe title compound (45 mg, 16%) as a 
white solid. ^H NMR (300 MHz, CDCI3) 5 1.45-1.55 (m, 2H), 2.05-2.15 (m, 2H), 2.25 (s, 
3H), 2.55-2.65 (m, 2H), 3.05-3.10 (m, 2H), 3.40-3.50 (m, IH), 3.81 (s, 3H), 4.40 (d, 2H, J=6 
Hz). 6.4 (br s, IH), 6.85 (d, IH, J=9 Hz,), 7.0 (d, IH, J=9 Hz), 7.10-7.20 (m, 2H), 7.25-7.32 
(m, 2H), 8.20 (d, IH, J=6 Hz); MS (DCI/NH3) m/e 356 (M+H)""; Anal, calcd for C20H25N3O3: 
C, 67.58; H, 7.09; N, 1 1.82. Found: C, 67.29; H, 7.20; N, 1 1.87. . . 

Example 325 

2-f 1 - / {( 4-chloro-3-methoxvbenzo vnaminolmethvl \ piperidin-4-vDpvridinium N-oxide 
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■ J. 

Example 32SA 
4«chloro-3"niethoxvbeii2ainide 
The procedure described in Example 325A was followed, substituting 3-methoxy-4- 
chlorobenzoic acid for 3-methoxy-2-methylbenzoic acid to provide the title compound (1 .5 g, 
75% yield) as a white solid. NMR (300 MHz, DMSO-d6) 5 3.9 (s, 3H), 7.42-7.52 (m, 
2H), 7.6 (d, IH, J=3 Hz), 8.08 (s, 2H); MS (DCI/NH3) m/e 203. (MtNH4)*. . 

Example 325B 

2-(l-/rf4-chloro-3"me1faoxvbenzovnamino1methvUpiperidin-4-vnp vridiTiiuTTi N-oxide 
• The procedure described in Example 200 was followed, substituting the product in 
Example 326A for 3-methylbenzainide to jirovide the title compound (75 mg, 17%) as a 
yellow solid. 'H NMR (300 MHz, CDCI3) 5 1.6-1.68 (m, 2H), 2.05-2.20 (m, 2H), 2.50-2.65 
(m, 2H), 3.05-3.20 (m, 2H), 3.42-3.55 (m, IH), 3.98 (s, 3H), 4.40 (d, 2H, J=6 Hz), 6.65 (br s, 
IH), 7.15 (m, IH), 7.2-7.35 (m, 3H), 7.40 (d, IH, J=9 Hz),. 7.45 (d, IH, J=3 Hz), 8.22 (d, IH, 
J=6 Hz); MS (DCI/NH3) m/e 376 (M+H)"^; Anal, calcd for C19H22CIN3O3: C, 60.72; H, 5.90; 
N, 11.18. Found: C, 60.44; H, 5.84; N, 10.97. 

Example 326 

N-r3-methvlphenvlV2-r3-pvridin-2-vlpiperidin-l-vnacetamidc 

Example 326A 
tert-butvl 5',6'Tdihvdro-23'-bipvridine-l 'f2'HWarboxvlate 
The procedure described in Example 328C was followed, substituting 2-pyridyl2inc 
bromide for 2-thiazolylzinc bromide to provide the title compound (92%). MS (DCI/NH3) 
m/e261(M+H)^ 

Example 326B 
tert-butvl 3>pvridin-2-vlpiperidine-l-carboxvlate 
The procedure described in Example 328D was followed, substituting the product 
from Example 326A for the product from Example 328C to provide the title compound 
(93%). MS (DCI/NH3) m/e 263 (M+B^^ 
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Example 326C 
2-piperidm-3-vlpvridine 
The procedure described in Example 328E was followed, substituting the product 
from Example 326B for the product from Example 328D to provide the title compound. 

Example 326D 

N-f3-mefl ivlphenvlV-2-f3-pvridin-2-vlpiperidin-l-vttac etaTnide . 
The procedure described in Example 33C was followed, substituting the product from 
Example 326C for the product from Example 33B to provide the title compound (xx%). 'h , 
NMR (300 MHz, CDCI3) 5 1.71 (m, 4H), 2.04 (m, IH), 2.36 (s, 3H), 2.43 (m, IH), 2.65 (m, 
IH), 2.92 (m, IH), 3.15 (m, 3H), 6.91 (d, J=7.5 Hz, IH), 7.19 (m, 3H), 7.39 (m, 2H), 7.638 (t, 
J=7.5 Hz, IH), 8.53 (m, IH), 9.25 (bs, IH); MS PCI/NH3) m/e 310 (M+H)*; Anal, calcd for 
C19H23N3O: C, 73.76; H, 7.49; N, 13.58. Found: C, 73.93; H, 7.42; N, 13.53. 

Example 327 

N-f 3 -methvlphenvl V2->f 3 -pvridin-2-vlpvrrolidin- 1 -vBacetamide 
The procedure described in Example 232B was followed, substituting 2-pyrrolidin-3- 
ylpyridine for tiie product from Example 232A to provide the title compound (21% yield) as 
a yellow oil. NMR (300 MHz, CD3OD); 5 2.06-2.12 (m, IH), 2.15-2.23 (m, 4H), 2.84- 
2,98 (m, IH); 3.0-3.10 (m, 2H), 3.12-3.20 (m, IH), 3.25 (d, J=12.0 Hz, IH), 3.45 (d, J=12.0 
Hz, IH), 3.50-3.65 (m, IH), 6.93 (d, J=9.0 Hz, IH), 7.06-7.13 (m, 2H), 7.18-7.23 (m, 2H), 
7.62 (ddd, J-6.5, 6.1. 3.3 Hz, IH). 8.59 (d, 6.0 Hz, IH), 7.38 (s, IH); MS (DCI/NH3) m/e 296; 
Anal, calcd for CiaHaiNsO : C, 73.19; H, 7.17; N, 14.23. Found: C, 72.88; H, 7.01; N, 13.91. 

Example 328 

N-fl-meflivl-lH- benznnidazol-2-vn-2-('3-fI,3-thiazol-2-vllpiperidin-l-vl1acetamide 

Example. 328A 
tert-butvl 3-oxopiperidine-l -carboxvlate 
A solution of l-benzylpiperidin-3-one (22.06 g, 1 16.6 mmol, Acros), 20% palladiuin 
hroxide on carbon (2.50 g), di-tert-butyl dicarbonate (22.37 g, 102.5 mmdl) and triethylamine 
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(1 3.9 mL) in methanol (200 mL) was placed under 60 psi of hydrogen at 50 **C for 40 
minutes. The solution was cooled to room temperature, filtered and concentrated to provide 
the title compound. NMR (300 MHz, DMSO-dc) 5 1.48.(s, 9H), 1.99 (m, 2H), 2.47 (m, 
2H), 3.59 (m, 2H), 4.00 (s, 2H); MS (DCI/NH3) m/e 200 (M+H)""; 217 (M+NH4)"*". 

Example 328B 

tert-butyl 5-f rftrifluoromethvnsulfonvllQxv l-3,6-dihv dr nDvridine>l ram-carhoyvlate 
A mixture of diisopropylamine (13.1 mL, 1 10 mmol) and tetrahydrofuran (150 mL) 
was cooled to -10 **C. To the mixture was added n-butyllithium (2.5M in hexane, 44 mL, 1 10 
mmol) via syringe. The mixture was stirred for 30 minutes, cooled to -78 ^'C and a solution 
of the product from Example 328A (16 g, 80 mmol) was added as a solution in 
tetrahydrofuran (50 mL). The mixture was stirred for 1 5 minutes and then added solution of 
N-phenyl-bis-trifluoromethnaesulfonamide (35.0 g,- 1 10 mmol) dissolved in tetrahydrofuran 
(60mL). The reaction was allowed to warm to room temperature, quenched with saturated 
sodium bicarbonate solution (75 mL) and diluted with diethyl ether. The layers were 
separated and the organic phase washed with brine, dried with magnesium sulfate and 
concentrated under reduced pressure. The residue was purified by flash column 
chromatography (silica gel, 5% ethyl acetaterhexanes) to obtain desired triflate as aii oil (7.8 
g, 24%). MS (DCI/NH3) m/e 333 (M+H)"". 

Example 328C 

tert-butvl 5 -f 1 3-thiazol>2-vn-3.6>dihvdroDvridine-l f2ID-carboxvlate 
To the mixture of 2-thiazolyl2inc bromide (20 mL, 10 mmol) in dry tetrahydrofuran 
(30 mL) at 0 °C was added the product from Example 328B (3.3 gm, 10 mmol) and 
tetrakis(tripehynlphosphine) palladium (0) (10%mole 1.1 g). The mixture was heated at 50 
°C for 1 hour, cooled to room temperature, quenched with brine and extracted with etiiyl 
acetate. The organic layer was dried with magnesium sulfate, filtered and concentrated under 
reduced pressure. The residue was purified by flash coluirm chromatography (sihca gel, 25% 
ethyl acetate.-hexanes) to obtain desired product 1.4 g (60%) as colorless oil. MS (DCI/NH3) 
m/e265(M+H)^ 

■ Example 328D 
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tert-butvl 3-f 1 ■3-1hiazol-2-vl)piperidine>l -carboxvlate 
A solution of the product from Example 328C in methanol (50 mL) and 20% 
palladium over carbon (0.7g) was placed under 1 atmosphere of hydrogen pressure for 4 days 
at room temperature. The reaction was filtered and concentrated under reduced pressure to 
provide the title compound (1.42 g, 100 %). MS (DCI/NH3) m/e 267 (M+H)*^. 

Example 328E 
3-f 1 ,3->1hiazol-2-vnpiperidine 
A solution of the product from Example 328D (1 .2 g, 4.5 mmol) in 25% 
trifluoroacetic acid/dichloromethane (10 mL) was stirred at room temperature for 2 hours. 
The reaction was concentrated under reduced pressure to provide the title compoimd 0.70 g 
(76%) as yellow color oil. This compound was used directly in the next reaction. 

Example 328F 

N~a-methvl-lH-beriziniidazol>2~vlV2~r3--n.3>tMazol>2-vl^iperidin>l>vl^ 

The procedure described in Example 247B was followed, substituting 2-chloro-N-(l- 
methyl-lH-benzoiinida2ol-2-yl)acetamide (Caroti, P.; et al. Farmaco 1989, 44, 227) for the 
product from Example 247A and substituting the product from Example 328E for l-(2- 
cyanopyridyl)piperazine to provide the title compound (23%) as a yellow oil. NMR 
(300MHz, CD3OD); 5 1.80-1.88 (m, IH), 1.90-1.95 (m, 2H), 2.05-2.10 (m, IH), 2.45-2.68 
(m^, 4H), 2.98-3.05 (m, 2H), 3.21-3.26 (m, IH), 3.65 (s, 3H), 7.20-7.38 (m, 2H), 7.42-7.58 
(m, 3H), 7.65 (d, J=3.1 Hz. IH); Anal, calcd for CjgHziNsOS: C, 60.21; H, 6.01; N, 19.50. 
Found: C, 60.20; H, 5.84; N, 19.16. 

Example 329 

N-fl-methvl-lH-ben2i midazol-2-vlV2-r3-fL3-thiazol-2-vnpvrTolidin-l-vl1 acetamide 

Example 329A 
tert-butvl 3 -oxopyrrolidine- 1 -carboxvlate 
The procedure described in Example 328A was followed, substituting 1- 
ben2ylpyrrolidin-3-one (Acros) for l-benzylpiperidin-3-one to provide the title compound. 
MS (DCI/NH3) m/e 1 86 (M+H)^; 203 (M+NH^)**". 
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Example 329B 

tert-butvl 3- f rftrifluoromethvlWlfonvnoxvl -2.5-dihvdro- 1 H-pyrrole- l-carboxvlate 
The procedure described in Example 328B was followed, substituting the product 
from Example 329A for ftie product from Example 328 A to provide the title compound. 
NMR (300 MHz, CDOs) 5 5.71-5.76 (m, IH), 4.22 (m, 4H), 1 .48 (s, 9H); MS (DCI/NH3) 
m/e318(M+H)"*'. 

Example 329C . 
tert>-butvl 3-( L3-tfaiazol-2-vlV2,5-dihvdro- IH-pvtrole-l -carboxvlate 
The procedure described in Example 143 A was followed, substituting 2-thiazolylzinc 
bromide for 3-methyl-2-pyridylzinc bromide and the product from Example 329B for 4- 
trifluoromethanesulfonyloxy-3,6-dihydro-2H--pyridine-l-carboxylic acid tert-butyl ester to 
provide the title compomid. MS (DCI/NH3) jdJg 253 (M+H)""; 270 (M+NH4)^. 

Example 329D 
tert-butyl 3-f 1 ,3'tfaiazol-2"Vnpvrrolidine- 1 -carboxvlate ' 
The procedure described in Example 224 was followed, substituting the product from 
Example 329B for the product from Example 166C to provide the title compound (45% 
yield) as a yellow oil. *H NMR (300 MHz, DMSO-de) 5 1.47 (s, 9H), 2.36 (m, 2H), 3.73 (m, 
5H), 7.25 (d, IH, J=3.4 Hz), 7.71 (d, IH, J-3.1 Hz); MS (DCI/NH3) m/e 255 (M+H)^. 

Example 329E 
2-T)vrrolidin-3 -vl- 1 .3 -tbiazole 
The procedure described in Example 166B was followed, substituting the product 
from Example 329C for the product from Example 166A to provide the title compound (81% 
yield) as a yellow soUd. ^H NMR (300 MHz, DMSO-dg) 5 2.12 (m, IH), 2.43 (m, IH), 3.35 
(m, 3H), 3.64 (m, IH), 3.98 (m, IH), 7.71 (d, IH, J=3.4 Hz), 7.78 (d, IH, J=3.1 Hz), 8.99 (br 
s, IH); MS (DCI/NH3) m/e 155 (M+H)*. 

Example 329F 

N-f 1 -methyl- lH-benzimidazol"2-vlV2-r3-fL3-thiazol-2-vDpvrrolidin-l -vllacetamide 
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The procedure described in Example 247B was followed, substituting 2-chloro-N-(l- 
methyl-lH-beiizoimida2ol-2-yl)acetaniide (Caroti, P.; et al. Faimaco 1989, 44, 227) for the 
product from Example 247A and substituting the product from Example 329D for l-(2- 
cyanopyridyl)piperazine to provide the title compound (23% yield) as a yellow oil. NMR 
(300MHz, CD3OD); 5 2.51-2.65 (m, IH), 2.68-3.25 (m. IH), 3,62 (s, 2H), 3.85 (t, J=3.0 Hz, 
IH), 4.15-4.24.(m, 4H), 4.92 (s, 3H), 7.13-7.25 (m, 4H), 7.58 (d, J=3.0 Hi. IH), 7.80 (d, 
J=3.0 Hz, IH); MS (DCI/NH3) m/e 242; Anal, calcd for C17H19N5OS : C, 59.80; H, 5,61; N, 
20.51. Found: C; 59.61; H, 5.42; N, 20.86. 

Example 330 

2-f2-benzvlpvrrolidin-l-vlVN-f3-fluoroT)henvBacetamide 
The procedure described in Example 247B was followed, substituting the product 
from Example 254A for the product from Example 247A and substituting 3- 
benzylpyrrolidine (Array) for 1 -(2-cyanopyridyl)piperazine to provide the title compound 
'(21% yield) as a yellow oil ^H NMR (300 MHz, CD3OD); 5 1.58-1.92 (m, 4H), 2.38-2.42 
(m, IH), 2.58-2.70 (m, IH), 2.83-3.02 (m, 2H), 3.10 (d, J=12.0 Hz, IH), 3.09-3.23 (m, IH), 
3.25-3.31 (m, IH), 3.58 (d, J=12.0 Hz, IH), 6.80-6.85 (m, IH), 7.12-7.37 (m, 6H), 7.55 (dt, 
J=9.0, 3.0 Hz, IH); MS (DCI/NH3) m/e 3 13; Anal, calcd for CipHiiNaOF-O.lO H2O: C, 
72.63; H, 6.80; N, 8.92. Found: C, 72.51; H, 6.88; N, 8:82. 

Example 33 1 

N-(4-fluorQnhenvlV2-(3-thien-2-vlpvrrolidin-l-vl'>acetamide 
Example 331 A 

tert'butvl 3-thien-2-vl-2, 5-dihvdro-l H-pvrrole-1 -carboxvlate 
To a solution of the product from Example 329B (3 .65 gm, 11.5 mmol) in 
tetrahydrofriran (20 mL) added a solution of 2-thienylzinc bromide (40 mL, 20 mmol, 0.5 M 
soln.) in dry tetrahydrofriran followed by addition of tetra}ds(triphenylphosph2ne) palladium 
(0) (9%mole, 1 .20 g) under inert atmosphere at room temperature. The mixture was heated at 
50 °C for 2 hours. The reaction was cooled to room temperature, quenched with aqueous 
sodium bicarbonate and extracted with ethyl acetate (3 x 30 ml). The organic layers were 
combined, washed with brine, dried with sodium sulfate concentrated under reduced pressure 
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and purified by flash column chromatography (silica gel, 10:1 hexanes:ethyl acetate) to * 

provid.e the desired compound as an oil (1 .50 g, 54%). NMR (300 MHz, CDCI3) 5 7.23 

(d, J=-5 Hz, IH), 7.00 (dd, J=5 Hz, 3 Hz, IH), 6.94 (m, IH), 5.93-5.99 (m, IH), 4.25-4.49 (m, 

4H), 1 .50 (m, 9H); MS (DCI/NH3) m/e 252 (M+H)"". 

Example 33 IB 
tert-butvl 3-thieii"2-vlpvrrolidine"l-carboxvlate 
A solution of the product from Example 33 1 A (1 .25 g, 5 nunol) in methanol (100 mL) 
was treated with 20 % palladium on carbon (0.7g) and placed under 60 psi of hydrogen 
pressure at room temperature overnight. The solution was filtered and concentrated to give 
the desired compound (1 .10 g, 92 %). ^H NMR (300 MHz, CDCI3) 5 7.17 (d, J-5, 1 Hz, IH), 
6.95 (dd, J=5, 4 Hz, IH), 6.87 (m, IH), 3.39-3.82 (m, 5H), 2.32 (m, IH). 2.a2 (m, IH), 1.47 . 
(m. 9H); MS (DCI/NH3) m/e 254 (M-4-H)**". 

Example 33 IC 
3-thien-2-vlpvrrolidine 
The product from Example 331B (1 .3 g, 5.13 mmol) was treated with 50% 
trifluoroacetic acid/dichloromethane (20 mL) for 2 hours at room temperature. The reaction 
was concentrated under reduced pressure, basified with 2N sodium hydroxide and extracted 
with dichloromethane (3 x 20 mL). The organic layer was combined, washed with brine and 
dried to give the desired product (0.62 g, 79%) as a yellow oil. 'H NMR (300 MHz, CDCI3) 
5 7.14 (d, J=5, IHz, IH), 6.93 (dd, J=5, 4 Hz, IH), 6.83 (m, IH), 3.51 (m, IH), 3.33 (m, IH). 
3.14 (m, IH), 3.05 (m, IH), 2.91 (m, IH), 2.28 (m, IH), 1.91 (m, 11^; MS (DCiyNHa) ra/e 
154 (M+H)"*". 

Example 33 ID 

N~f4-fluorophenvl)-2-(3-thien"2-vlpvrrolidin-l-yl)acetaniide 
The procedure described in Example 247B was followed, substituting the product 
from Example 33 IC for 1 -(2-cyanopyridyl)pipera2ine and substituting 2-chloro-N-(4- 
fluorophenyl)acetamide (Maybridge) for 247A to provide the title compound (23% yield). 
'H NMR (300 MHz, DMSO-de) 6 2.14 (m, IH), 3.20-4.00 (m, 6H), 4.33 (s, 2H), 7.03 (m, 
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2H), 7.21 (dd, 2H, J=8.8, 8.8 Hz), 7.46 (dd, IH, J=5.1, 1.0 Hz), 7.61 (m, 2H), 10.50 (brs, 

. IH), 10.66 (s, IH); MS (DCI/NH3) m/e 305 (M+H)^ 



In Vitro 
Data 

Functional Activity of D4 ' 
EfHcacies and potencies of compoimds of the present invention at the human D4 
receptor were determined using a stable cell line containing the human D4.4 receptor and a 
chimeric G protein in HEK-293 cells. This cell line allows a robust calcium signal detectable 
using a calcium fluorescent dye and a fluorescent imaging plate reader (FLIPR) (Coward et 
al.. Anal. Biochem. 270: 242-248, 1999). Cells were plated (20000/well) into 96 well dishes 
and ^:ultured for 48 hours. Media is removed, Fluo-4 dye added and cells incubated 1 hour at 
room temperature. Cells are washed with phosphate buffered saline to remove excess dye 
and the compounds to be tested are added to the wells and signal measured in FLEPR. 
Percent efficacy is the maximum response produced by the compoimd in relation to the 
maximum effect of 10 \iM dopamine. The ECso is the effective concentration of the 
compound that causes 50% of the compound's maximum response. 

Chimeric G-proteins allow a high-throughput signaling assay of Gi-coupled receptors, 
P. Coward, S. Chan, H. Wada, G. Humpries and B. Conklin, Analytical Biochemistry 270, 
242-248(1999). 

Representative compounds of the present invention exhibited EC50S in the range of 
about 0.8 nM to about 5200 nM. 

In Vivo Data 
Rat Penile Erection Model 
Wistar rats were used as a primary animal model to study penile erection in vivo. All 
experiments were caixied out between 9:00 AM and 3:00 PM in a diffusely illuminated 
testing room with a red light. Animals were weighed and allowed to adapt to the testing 
room for 60 minutes before the beginning of experiments. Rats were placed individually in a 
transparent cage (20x30x30. cm) after drag injection. The number of penile erections \yere 
recorded by direct observation for a period of 60 minutes after drug dosing, and the number 
of animals exhibiting 1 or more erections was expressed as incidence (%). (L)-Ascorbic acid 
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in saline (Img/mL) was used as vehicle and apomozpfaine was used as a positive control at a 
dose of 0.1 jimol/kg. 

Representative compounds of the present invention induced a minimum of 30% 
incidence of penile erections in rats after subcutaneous administration at doses of 0.003 
)imol/kg to 3 |Limol/kg. 

The in vitro and in vivo data demonstrates that compounds of the present invention 
are dopamine D4 receptor agonists fhat induce penile erections in mammals. 

Compounds of the present invention are dopamine D4 receptor agonists and are useful 
for die treatment of male sexual dysfunction, female sexual dysfunction, attention deficit 
hyperactivity disorder, Alzheimer's disease, dmg abuse, Parkinson's disease, anxiety, 
schizophrenia, mood disorders and depression, as described in: The dopamine D4 receptor: a 
controversial therapeutic target, NJ. Hrib, Drugs of the future 25:587-61 1 (2000); Dopamine 
and sexual behavior, M. Melis and A. Argiolas, Neuroscience and Biobehavioral Reviews 
19:19-38 (1995); and Dopamine receptors: from structure to function, C. Missale, S.R. Nash, 
S. Robinson, M. Jabber and M. Caron, Physiological Reviews 78: 189-225 (1998). 

Compounds of the present invention are dopamine D4 receptor agonists and are useful 
for the treatment of cardiovascular disorders. Dopamine and dopaminergic agents have been 
reported to exert pharmacologically significant cardiovascular effects on blood pressure and 
heart rate and are useful in the treatment of cardiovascular disorders, as described in: Chen 
FF, and Lin MT, Effects of dopamine, apomoiphine gamma-hydroxybutyric acid, 
haloperidol, and pimozide on reflex bradycardia in rats. Journal of Pharmacology and 
Experimental Therapeutics (1980) 214: 427-432; and it has been reported that primate data 
support the potential clinical utility of dopamine receptor agonists in treating cardiovascular 
disease, as described in: Hahn, RA and MacDonald BR, Primate cardiovascular responses 
meditated by dopaminine receptors: effects of N,N-dipropyldopamrne and LY171555, 
Journal of Phamacology and Experimental Therapeutics (1984) 229: 132-138. 

Compounds of the present invention are dopamine D4 receptor agonists and are useful 
for the treatment of inflammation. Dopaminergic agents can exert anti-inflanunatory effects 
and are useful for the treatment of diseases where inflammation plays a deleterious role, as 
described in: Bendele AM, Spaethe SM, Benslay DN, and Bryant HU, Anti-inflammatory 
activity of pergolide, a dopamine receptor agonist, in Joxunal of Pharmacology of 
Pharmacology and Experimental Therapeutics (1991) 259 169-175. Dopaminergic agents 
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can also be of utility in the treatment of cancers, as described in: Lissoni P, Mandala M, Giani 

L, Malugani F, Secondino S, Zonato S, Rocco F, Gardani G, EfBcacy of Bromocriptine in the 

Treatment of Metastatic Breast Cancer and Prostate Cancer-related Hyperprolactinemia, 

Neuroendocrinology Letters (2000) 21 405-408. 

The term agonist, as used herein, means a compound of the present invention that 
exhibits 30% or greater efficacy in the in vitro assay described herein. 

The term "pharmaceutically acceptable jcarrier" as used herein, means a non-toxic, 
inert solid, semi-solid or liquid filler, diluent, encapsulating material Or formulation auxiliary 
of any type. Some examples of materials which can serve as pharmaceutically acceptable 
carriers are sugars such as lactose, glucose and sucrose; starches such as com starch and 
potato starch; cellulose and its derivatives such as sodium carboxymethyl cellulose, ethyl 
cellulose and cellulose acetate; powdered tragacanth; malt; gelatin; talc; excipients such as 
cocoa butter and suppository waxes; oils such as peanut oil, cottonseed oil, safflower oil, 
sesame oil, olive oil, com oil and soybean oil; glycols; such a propylene glycol; esters such as 
ethyl oleate aiid ethyl laurate; agar; buffering agents such as magnesium hydroxide and 
aliuninum hydroxide; alginic acid; pyrogen-firee water; isotonic saline; Ringer's solution; 
ethyl alcohol, and phosphate buffer solutions, as well as other non-toxic compatible 
lubricants such as sodium lauryl sulfate and magnesium stearate, as well as coloring agents, 
releasing agents, coating agents, sweetening, flavoring and perfuming agents, preservatives 
and antioxidants can also be present in the composition, according to the judgment of the 
formulator. The present invention provides pharmaceutical compositions v/hich comprise 
compounds of the present invention formulated together with one or more non-toxic 
pharmaceutically acceptable carriers. 

Dosage forms for topical administration of a compound of the present invention 
include powders, sprays, ointments and inhalants. The active compound is mixed under 
sterile conditions with a pharmaceutically acceptable carrier and any needed preservatives, 
buffers or propellants which can be required. Opthahnic formulations, eye ointments, 
powders and solutions are also contemplated as being within the scope of this invention. 

When used in the above or other treatments, a therapeutically effective amount of one 
of the compounds of the present invention can be employed in pure form or, where such 
forms exist, in pharmaceutically acceptable salt, ester, amide, or prodrug form. Alternatively, 
the compound can be administered as a pharmaceutical composition containing the 
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compound of interest in combination with one or more phaimaceutically acceptable carriers. 
The phrase "therapeutically effective amount" of the compound of the present invention 
means a sufBcient amount of the compound to treat disorders, at a reasonable benefit/risk 
ratio applicable to any medical treatment. The specific therapeutically effective dose level 
for any particular patient will depend upon a variety of factors including the disorder being 
treated and the severity of the disorder; activity of the specific compound employed; the 
specific composition employed; the age, body weight, geneial health, sex and diet of the 
patient; the time of administration, route of administration, and rate of excretion of the 
specific compound employed; the duration of the treatment; drugs used in combination or 
coincidental with flie specific compound employed; and like factors well known in the 
medical arts. 

The total daily dose of the compounds of the present invention administeied to a 
mammal, and particularly a humanC niay range from about 0.001 to about 30 mg/kg/day. For 
purposes of oral administration, more preferable doses can be in the range of from 0.01 to 
about 10 mg/kg/day. If desired, the effective daily dose can be divided into multiple doses 
for purposes of administration; consequently, single dose compositions may contain such 
amounts or submultiples thereof to make up the daily dose. 

The pharmaceutical compositions of this invention can be administered to humans 
and other mammals orally, rectally, parenterally, intracistemally, intravaginally, 
intraperitoneally, topically (as by powders, ointments or drops), bucally or as ah oral or nasal 
spray. The term "parenterally" as used herein, refers to modes of administration which 
include intravenous, intramuscular, intraperitoneal, intirastemal, subcutaneous and 
intraarticular injection and infiision. 

Phamiaceutical compositions of this invention for parenteral injection comprise 
pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions, 
suspensions or emulsions as well as sterile powders for reconstitulion into sterile injectable 
solutions or dispersions just jirior to use. Examples of suitable aqueous and nonaqueous 
carriers, diluents, solvents or vehicles include water, etfaanol, polyols (such as glycerol, 
propylene glycol, polyethylene glycol and the like), vegetable oils (such as olive oil), 
injectable organic esters (such as ethyl oleate) and suitable mixtures thereof. Proper fluidity 
can be maintained, for example, by the use of coating materials such as lecithin, by the 
maintenance of the required particle size in the case of dispersions and by the use of 
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surfactants. 

These compositions may also contain adjuvants such as preservatives, wetting agents, 
emulsifying agents and dispersing agents. Prevention of the action of microorganisms can be 
ensured by the inclusion of various antibacterial and antifungal agents, for example, paraben, 
chlorobutanol, phenol sorbic acid and the like. It may also be desirable to include isotonic 
agents such as sugars, sodium chloride and the like. Prolonged absorption of the injectable 
phamaaceutical form can be brought about by the inclusion of agents which delay absorption 
such as aluminum monostearate and gelatin. 

In some cases, in order to prolong tiie effect of the drug, it is desirable to slow the 
absorption of the drug from subcutaneous or intramuscular injection. This can be 
accomplished by the use of a liquid suspension of crystalline or amorphous material with 
poor water solubility. The rate of absoiption of the drug then depends upon its rate of 
dissolution which, in turn, may depend upon crystal size and crystalline form. Alternatively, 
delayed absorption of a parenterally administered drug form is accomplished by dissolving or 
suspending the drug in an oil vehicle. 

Injectable depot forms are made by forming microencapsule matrices of the drug in 
biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio of drug 
to polymer and the nature of the particular polymer employed, the rate of drug release can be 
controlled. Examples of other biodegradable polymers include poly(orthoesters) and 
poly(anhydrides). Depot irgectable formulations are also prepared by entrapping the dmg in 
liposomes or microemulsions which are compatible with body tissues. 

The injectable, formulations can be sterilized, for example, by filtration through a 
bacterial-retaining filter or by incorporating sterilizing agents in the form of sterile solid 
compositions which can be dissolved or dispersed in sterile water or other sterije injectable 
medium just prior to use. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders 
and granules. In such solid dosage forms, the active compound may be mixed with at least 
one inert, pharmaceutically acceptable excipient or carrier, such as sodium citrate or 
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, 
mannitol and silicic acid; b) binders such as carboxymethylcellulose, alginates, gelatin, 
polyvinylpyrrolidone, sucrose and acacia; c) humectants such as glycerol; d) disintegrating 
agents such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, certain 
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silicates and sodium carbonate; e) solution retarding agents such as paraffin; f) absorption 
accelerators such as quaternary ammonium compounds; g) wetting agents such as cetyl 
alcohol and glycerol monostearate; h) absorbents such as kaolin and bentonite clay and i) 
lubricants such as talc, calcium stearate, magnesium stearate, solid polyethylene glycols, 
sodium lauryl sulfate and mixtures thereof. In the case of capsules, tablets and pills, the 
dosage form may also comprise bufTering agents. 

Solid compositions of a ^milar type may also be employed as fillers in soft and hard- 
filled gelatin capsules using such excipients as lactose or milk sugar as well as high 
molecular weight polyethyleiie glycols and the like. 

The soHd dosage forms of tablets, dragees, capsules, pills and granules can be 
prepared with coatings and shells such as enteric coatings and other coatings well-known in 
the pharmaceutical formulating art. They may optionally contain opacifying agents and may 
also be of a composition such that they release the active ingredient(s) only, or preferentially, 
in a certain part of the intestinal tract, optionally, in a delayed manner. Examples of 
embedding compositions which can be used include polymeric substances and waxes. 

The active compounds can also be in micro-encapsulated form, if appropriate, with 
one or more of the above-mentioned excipients. 

Liquid dosage forms for oral administration include pharmaceutically acceptable 
emulsions, solutions, suspensions, symps and elixirs. In addition to the active compounds, 
the liquid dosage forms may contain inert diluents commonly used in tiie art such as, for 
example, water or other solvents, solubilizing agents and emulsifiers such as ethyl alcohol, 
isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene 
glycol, 1,3-butylene glycol, dimethyl formamide, oils (in particular, cottonseed, groundnut, 
com, germ, olive, castor and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene 
glycols and fatty acid esters of sorbitan and mixtures thereof. 

Suspensions, in addition to the active compounds, may contain agents as, for example, 
ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters, microcrystalline 
cellulose, aluminum metahydroxide, bentonite, agar-agar, tragacanth and mixtures thereof 

Compositions for rectal or vaginal administration are preferably suppositories which 
can be prepared by mixing the compounds of the present invention with suitable non- 
irritating excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax 
which are soUd at room temperature but hquid at body temperature and therefore melt in the 
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rectum or vaginal cavity and release the active compound. 

Compounds of the present invention can also be administered in the form of 
liposomes. As is known in the art, liposomes are generally derived from phospholipids or 
other lipid substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid 
crystals which are dispersed in an aqueous medium. Any non-toxic, physiologically 
acceptable and metabolizable lipid capable of forming liposomes can be used. The present 
compositions in liposome form can contain, in addition to a compound of the present 
invention, stabilizers, preservatives, excipients and the like. The preferred lipids are natural 
and synthetic phospholipids and phosphatidyl cholines (lecithins) used separately or together. 

Methods to form liposomes are known in the art See, for example, Prescott, Ed., 
Methods in Cell Biology, Volume XIV, Academic Press, New York, N.Y. (1976), p. 33 et 
seq. . 

The present invention contemplates phaimaceutically active compounds either 
chemically synthesized or formed by in vivo biotransformation to compounds of - 
formula (I). 

The compounds of the invention can exist in unsolvated as well as solvated forms, 
including hydrated forms, such as hemi-hydrates. In general, the solvated foims, with 
pharmaceutically acceptable solvents such as water and ethanol among others are equivalent 
to the unsolvated forms for the purposes of the invention. 

The term "pharmaceutically acceptable salt, ester, amide, and prodrag" as used herein, 
refers to carboxylate salts, amino acid addition salts, zwitterions, esters, amides, and prodmgs 
of compounds of formula (I) v/hich are within the scope of sound medical judgement^ 
suitable for use in contact with the tissues of humans and lower animals without undue 
toxicity, irritation, allergic response, and the like, are conunensurate with a reasonable 
benefit/risk ratio, and are effective for their intended use. 

The compounds of the present invention can be Tised in the fonn of phaimaceutically 
acceptable salts derived from inorganic or organic acids. The term "pharmaceutically 
acceptable salt" means those salts which are, within the scope of soimd medical judgement, 
suitable for use in contact with the tissues of humans and lower animals without undue 
toxicity, irritation, allergic response and the like and are commensurate with a reasonable 
benefit/risk ratio. Phaimaceutically acceptable salts are well-known in the art. The salts can 
be prepared in situ during the final isolation and purification of the compounds of the present 
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invention or separately by reacting a free base function with a suitable organic acid. 
Representative acid addition salts include, but are not limited to acetate, adipate, alginate, 
citrate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, 
camphorsufonate, digluconate, glycerophosphate, hemisulfate, heptanoate, hexanoate, 
fiimarate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethansuIfonate (isethionate), 
lactate, maleate, methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, pamoate, 
pectinate, peisulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, sulfate, 
bis(tartrate), tartrate, (L) tartrate, bis((L) tartrate), (D) tartrate, bis((L) tartrate), (dl) tartrate, 
bis((DL) tartrate), meso-tartrate, bis(meso tartrate), Ihiocyanate, phosphate, glutamate, 
bicarbonate, p-tbluenesulfonate and undecanoate. Examples of acids which can be employed • 
to form phannaceutically acceptable acid addition salts include such inorganic acids as 
hydrochloric acid,.hydrobromic acid, sulphuric acid and phosphoric acid and such organic 
acids as maleic acid, fumaric acid, succinic acid and citric acid. 

Basic addition salts can be prepared in situ during the final isolation and purification 
of compoimds of this invention by reacting a carboxylic acid-containing moiety with a 
suitable base such as the hydroxide, carbonate or bicarbonate of a pharmaceutically 
acceptable metal cation or with armnonia or an organic primary, secondary or tertiary amine. 
Pharmaceutically acceptable salts include, but are not limited to, cations based on alkali 
metals or alkaline earth metals such as li^um, sodium, potassium, calcium, magnesium and 
aluminum salts and the like and nontoxic quaternary ammonia and amine cations including 
ammonium, tetramethylammonium, tetraethylammonium, methylamine, dimethylamine, 
trimethylamine, triethylamine, diethylamine, ethylamine and the like. Other representative 
organic amines useful for the formation of base addition salts include ethylenediamine, 
ethanolamine, diethanolamine, piperidine, piperazine and the like. Preferred salts of the 
compounds of the present invention include phosphate, tris and acetate. 

The term "pharmaceutically acceptable prodrug" or "prodrug"as used herein, 
represents those prodrugs of the compounds of the present invention which are, within the 
scope of sound medical judgement, suitable for use in contact with the tissues of humans and 
lower emimals without undue toxicity, irritation, allergic response, and the like, 
commensurate with a reasonable benefit/risk ratio, and effective for their intended use. 
Prodmgs of the present invention may be rapidly transformed in vivo to compounds of 
formula (I), for example, by hydrolysis in blood. 
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The term "phannaceutically acceptable ester" or "ester" as used herein, refers to esters 
of compounds of the present invention which hydrolyze in vivo and include those that break 
down readily in the human body to leave the parent compound or a salt thereof. Examples of 
phamiaceutically acceptable, non-toxic esters of the present invention include C.-to-Cfi allcyl 
esters and Cs-to-C, cycloalkyl esters, although C.-to-Q alkyl esters are preferred. Esters of 
the compounds of formula (I) may be prepared according to conventional methods. 

The tenn "pharmaceutically acceptable amide" or "amide"' as usedherem, refers to 
non-toxic amides of the present invention derived from ammonia, primary C.-to-Cfi alkyl 
amines and secondary C-to-Q dialkyl amines. In the case of secondary amines, the amme 

may also be in the form of a 5- or 6-membered ,heterocycle containing on6 nitrogen atom.. 

Amides derived from ammonia, C.-to-Cj alkyl primary amides and C-to-Cz dialkyl 

secondary amides are preferred. Amides of the compounds of fomiula (I) may be prepared 

according to conventional methods. 
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What is claimed is: . 

1 . A method of treatmg sexual dysfunction in a mammal comprising administering to 
said mammal in need of such treatment a therapeutically effective amount of a compound of 
formula (I) , 

Ka 

(I) . . ■ 

or a phamiaceuticaUy acceptable salt, ester, amide, or prodrug thereof, wherein 

A is selected from the group consisting of aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, 
heterocycle, and heterocyclealkyl; 

L is selected from the group consisting of -N(R7)C(0)-, -C(0)NCR7)-, -N(R7)C(S)-, 
and -C(S)N(R7)- wherein the left end of said -N(R7)C(0>, -C(0)N(R7K -N(R7)C(S)-, or - 
C(S)N(R7)- is attached to A and the right end is attached to D; . 

D is selected from the group consisting of all^^lene, fluoroalkylene, and 
hydroxyalkylene; 

Z is selected from the group consisting of N, C and CRb; 

Ra is selected from the group consisting of hydrogen and alkyl; 
. Rb is selected from the group consisting of hydrogen, alkyl, and halogen; 

— is a bond when Z is C and — is absent when Z is N or CRb; 

B is selected from the group consisting of 



R2 ■ R2 

^i^^.-'^^Y^f^a R2 ^iv.^^-'^j^Ra R2 

- 



Ri, R2, R3, R4 and R5 are each independently selected from the group consisting of 
hydrogen, alkoxy, alkenyl, alkyl, alkylsulfinyl, alkylsulfonyl, alkylfliio, all^aiyl, 
alkoxycarbonyl, alkyl carbonyl, alkylcarbonyloxy, carboxy, cyano, formyl, halogen, 
haloalkoxy, haloalkyl, hydroxy, hydroxyalkjrl, mercapto, nitro, -NZ1Z2, (NZ3Z4)alkyl, 
(NZaZ^carbonyl, and (NZaZ^jsulfonyl; 

284 



Page: 285 



wo 03/099266 PCT/US03/15868 

Zi and Z2 are each independently selected from the group consisting of hydrogen, 
alkyl, alkylcarbonyl, alkylsulfonyl, aryl, arylalkyl, aiylalkylsulfonyl, aiylsulfonyl, and 
formyl; 

Z3 and Z4 are each independently selected from the group consisting of hydrogen, 
alkyl, aiyi, and aiylalkyl; 

X is selected from the group consisting of NORc), O and S; 

Y is selected from the group consisting of C(R4) and N; 

K« is selected from the group consisting of hydrogen and alkyl; and 

R7 is selected from the group consisting of hydrogm and alkyl. 

2. The method according to claim I wherein 
A is aryl; 
Bis 




R5 
Zis N; 



— is absent; and 
L is -N(R7)C(0>. 

3. The method according to claim 1 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 

B is 




• Ri is selected from the group consisting of hydrogen, alkoxy, alkyl, alkylthio, cyano, 
halogeii, hydroxy, nitro, -NZ1Z2, and (NZ3Z4)alkyl; 
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R2 is selected firom the group consisting of hydrogen, alkoxy, cyano^ halogen, and 
hydroxy; 

R3 is selected from the group consisting of hydrogen and hydroxy; 
R4 and R5 are hydrogen; 
" Z is N; 

— is absent; 
Dis-CH2-;and 
L is -N(R7)C(OK 

4. The method according to claim 1 wherein • 
A is aryl; 

Bis 

, Z is N; 

— is absent; and 
Lis-N(R7)C(0)-. 

5. The method according to claim 1 wherein 

A is aryl wherein the aryl is phenyl substituted witii 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alk/1, allQrthio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedio>ty, nitro, phenyl, and -"NZiZal 

Bis 

9 

Ri is selected from the group consisting of hydrogen, alky], cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 
■ ZisN; . - 
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— is absent; * . • 

Dis-CHiSand 

L is -N(R7)C(0)-. 

6. The method according to claim 1 wherein 

A is aryl wherein the aryl is ,3-dihydro-lH-inden-5-yl; 

Bis 

R, is selected from the group consisting of hydrogen, alkyl, cyano, haloalfcyl, halogen, 
nitre, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
Ra and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen.and hydroxy; 
ZisN; 

— is absent; . . 
D is -CH2-; and ' 
Lis-N(R7)C(0)-. 

■ 7. The method according to claim 1 wherein 
A is aiyl; 
.Bis 

-V^N^ R4. 
ZisN; 

— is absent; and 
L is -N(R7)C(0)-. 

8. The method according to claim 1 wherein 
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A is aiyl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloall^], methylenedioxy» nitro, phenyl, and -NZ1Z2; 
Bis 

R2, R3, and R4 are hydrogen; 
ZisN; 
— is absent 
Dis-CHisand 
. L is -N(R7)C(0)-. 

9. The method according to claim 1 wherein 
A is aryl; 
Bis 

Ra ■ ■ • ■ ■ 

H 



ZisN; 

— is absent; and 
L is -N(R7)C(0>-. 

10. The method according to claim 1 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1,2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 

B is 

R2 

9 

R2 aocl ^3 liydrogen; 
XisN(R«),0,orS; 
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YisN; 
ZisN; . 

— is absent; 

D is -CH2-; and 
L is -N(R7)C(OK 

1 1. The method according to claim 1 wherein 
A is heterocycle; 

Bis 

R2 . 

> ■ 

Z is N; 

— is absent; and 
L is -N(R7)C(0)-. 

12. The method according to claim 1 wherein 

A is heterocycle wherein the heterocycle is selected from the group consisting of 
benzimidazolyl, benzothiazolyl, furyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 1,3-thiazolyl, and thienyl wherein the 
heterocycle is independently substituted with 0, 1, 2, or 3 substituents selected from the group 
consisting of alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, and nitro; 

iBis 

ZisN; 

— is absent; 
Dis-CH2Sand 
L is -N(R7)C(0)-. 

13. The method according to claim 1 wherein 
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A is heterocycle wherein Ae heterocycle is selected from the group consisting of 
benzimidazolyl, benzothiazolyl, pyrazolyl, pyridinyl, or thienyl independently substituted 
with 0, 1, 2, or 3 substituents selected j&rora the group consisting of alkoxy, alkoxycarbonyl, 
alky], cyano, halogen, haloalkoxy, haloalkyl^ and nitro; 
Bis 

R2 • * 




Ri is selected £rom the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

ZisN; 

— is absent; 

D is ~CH2-; and 

Lis-N(R7)C(0)-. 

14, The method according to claim 1 wherein 
A is cycloalkyl; 
Bis . 




15. The method according to claim 1 wherein 

A is cycloalkyl wherein the cycloalkyl is selected firom the group consisting of 
cyclohexyl and adamantyl; 

Bis 

R2 ' 

vi X= 
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Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 

nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 
ZisN; 

— is absent; 
Dis-CH2-;and . 
Lis-N(R7)C(0)-, 

16. The method according to claim 1 wherein • 
A is aiylalkyl; 

Bis . 

R2 

ZisN; 

— is absent; and 
L is -N(R7)C(0)-. 

17. ' The method according to claim 1 wherein 

A is aiylalkyl wherein tiie aiyl of arylalkyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 
substituents selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, 
alkythio, benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and 
-NZiZi; 

B is 




Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the ^oup consisting of hydrogen and hydroxy; 
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ZisN; •. 
— is absent; 
D is -CH2-; and 
Lis-N(R7)C(0)-. 



18. 



The method according to claim 1 wherein 
A is aiyl; 



Bis 




'5 



ZisCRa; 

— is absent; and . 

Lis.N(R7)C(0)-. 

19. The method according to claim 1 wherein 

A is aryl wherein the aiyl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, allcythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



Ri is selected &om the group consisting of hydrogen, alkoxy, alkyl, alkylthio, cyano, 
halogen, hydroxy, nitro, -NZ1Z2, and (NZ3Z4)alkyl; 



Bis 




R5 



R2 is selected from the group consisting of hydrogen, alkoxy, cyano, halogen, and 



hydroxy; 



R3 is selected irom the group consisting of hydrogen and hydro3^; 

R4 and R5 are hydrogen; 

Z is CRb; 

Rb is hydrogen; 
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— is absent; 
D is <:Ji2-; and 
Lis-N(R7)C(0)-. 

20. The method according to claim 1 wherein 
A is atyl; 

B is ' . . • . ■ . 

R2 




ZisCRn; . . 
— is absent; and 
L is -N(R7)C(0)-. 

21. The melhod according to claim 1 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1,2, 3, 4, or 5 substituents 
selected jfrom the group consisting of alkenyl, aUcoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZjZ2; 

B is 




Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alleyl, and (NZ321i)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

ZisCRB; 

Rb is hydrogen; 

— is absent; 

D is -CH2-; and . 

L is -N(R7)C(0)-.' 
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22. . The method according to claim 1 wherein 

A is aiyl; . 

B is 

R2 



9 

Z is CRb; 
— is absent; and 
. L is -N(R7)C(0)-. 

23. ■ The method according to claim 1 wherein . 

A is aiyl wherein the aiyl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 substituents 
selected from flie group consisting of alkenyl, alkoxy, alkpxycarbonyl, alkyl, allsythio, 
benzyl, cyano, halogen, halosilkoxy, haloalkyi, raethylenedioxy, nitro, phenyl, and -NZ1Z2; 

Bis 



Xis N(R6), 0,orS; 
YisN; ' 

R2 and R3 are hydrogen; 

Z is CRb; 

Rb is hydrogen; 

— is absent; 

D is -CH2-; and 

L is -N(R7)C(0)-. 

24. The method according to claim 1 wherein 
A is aiyl; 
B is 
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ZisCRe; 

— is absent; and 
L is .N(R7)C(0)-. 

25. The method according to claim 1 wherein 

A is aiyl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
ben2yl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 

Bis • • • 

R2 ' . 

9 

ZisCRs; 

Rb is hydrogen; 

— is absent; ■ * 
L is -N(R7)C(0)-; 
Dis-CH2Sand 

R2, R3, and R4 are hydrogen. 

26. The method according to claim 1 wherein 
A is aryl; 

Bis 




Z is CRb; 
. — is absent; and 
L is 'N(R7)C(0)-. 

27. The method according to claim 1 wherein 
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A is aryl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected jBcom the group consisting of alkenyl, alkoxy, alkoxycarbonyl, allcyl, alkythio, 
benzyl, cyano, halogen, haloalk03ty, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 
Bis . 

• 6- • 

Ri, R2, R3, and R4 are hydrogen; 

ZisCRB; 

Rb is hydrogen; 

— is absent; 
Dis-CHzsand 
L is -N(R7)C(0)-. 

28. The method according to claim 1 wherein . 
A is cycloalkyl; 

Bis 

1' 

> 

ZisCRa; 

— is absent; and 
L is -N(R7)C(0)-. 

29. The method according to claim 1 wherein 

A is cycloalkyl wherein tihe cycloalkyl is selected from the group consisting of 
cyclohexyl and adamantyl; 
B is 
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Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen. 



nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 



Zis CRb; 

Rb is hydrogen; 

— is absent; 

D is -CH2S and 

Lis-N(R7)C(0)-. 



30. The method according to claim 1 wherein 
A is aryl; 
' . Bis 




Z is C; 

— is a bond; and 
L is -N(R7)C(0)-. 

31. The method according to claim 1 wherein 

A is aryl wherein the aryl is phenyl substituted wifli 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenediojc/, nitro, phenyl, and -NZ1Z2; 



B is 




Ri is selected from the group consisting of hydrogen, alkoxy, alkyl, alkylthio, cyano, 
halogen, hydroxy, nitro, -NZ1Z2, and (NZ3Z4)aIkyl; 
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R2 is selected from the group consisting of hydrogen, alkoxy, cyano, halogen, and 
hydroxy; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

R4 and R5 are hydrogen; 

ZisC; 

— is a bond; 
Dis-CHasand 
Lis-N(R7)C(0)-. 

32. The method according to claim 1 wherein 
A is aiyl; 

Bis . 

> ■ . ■ . 

Zis C; 

— is a bond; and 
L is -N(R7)C(0)-. 

33. The method according to claim 1 whejein 

A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, aUcyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methyleriedioxy, nitro, phenyl, and -NZjZa; 

Bis 

R2 




Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloallcyl, halogen, 
nitro, (NZ3Z4)alkyI, and (NZ3Z4)carbonyl;- 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 
ZisC; 
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— is a bond; 
D is -CH2-; and 
L is -N(R7)C(0)-. 



34. 



The method according to claim 1 wherein 

Aisaryl; 

Bis 



R2 



ZisC; 

— is a bond; 

L is -N(R7)C(0)-. 

35. The method according to claim 1 wherein 

A is aryl wherein flie aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloallQ^l, methylenedioxy, nitro, phenyl, and -NZ1Z2; 

B is 



ZisC; 

— is a bond; 

D is -CH2-; and 

Lis-N(R7)C(Q)-. 

36. The method according to claim 1 wherein 
A is cycloalkyl; 




Xis N(R^), O, orS; 
Yis C(R4); 



R2 and R3 are hydrogen; 

R4 is selected from the group consisting of hydrogen, alkyl, and cyano; 



299 



Page: 300 



wo 03/099266 
. Bis 



PCTAJS03/15868 




. ZisC; 

— is a bond; and 
L is -N(R7)C(0)-. 

37. The method according to claim 1 wherein 

- A is cycloalkyl wherein the cycloalkyl is selected from the group consisting of 
cyclohexyl and adamantyl; 



Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

ZisC; 

— is a bond; 

Dis-CH2-;and 

L is -N(R7)C(0)-; ^ 
38. The method according to claim 1 wherein 



Bis 




A is aryl; 



B is 




Zis N; 
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39. The method according to claim 1 wherein 

A is aryl wherein the aryl is phenyl substituted with 0. 1, 2, 3, 4, or 5 substitaents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloallQri, methylenedioxy, nitro, phenyl, and -'NZiZzi 
. B is 

R2 




Ri is selected from the group consisting of hydrogen, alkoxy, alkyl, alkylthio, cyano, 
halogen, hydroxy, nitro, -NZ1Z2, and (NZ3Z4)alkyl; 

R2 is selected from the group consisting of hydrogen, alkoxy, cyano, halogen, and 
hydroxy; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

R4 and Rs are hydrogen; 

ZisN; ' 

— is absent; 

Dis-CH2-;and 

L is -iC(0)N(R7)-. 

40. The method according to claim 1 wherein 
A is aryl; 
B is 

R2 




ZisN; 

— is absent; and 
L is -C(p)N(R7)-. 
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41 . The method according to claim 1 wherein 

A is aiyl wherein the aiyl is phenyl substituted with 0, 1. 2, 3, 4, or 5 substituents • 
selected ftom the group consisting of aDcenyl, alkoxy, alkoxycarbonyl, alkyl,-alkythio. 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy. nitro, phenyl, and -NZjZi; 

Bis 
. R2 

J 

Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

. R3 is selected from the group consisting of hydrogen and hydroxy; 
ZisN; 

— is absent; 
.Dis-CH2-; and 
L is -C(0)N(R7>. 

42. The method according to claim 1 wherein 
A is aiyl; 

Bis 

ZisN; ■ . 

— is absent; and 
L is -C(0)N(R7)-. 

43. The method according to claim 1 wherein 

A is aryl wherein the axyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 
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Bis 




R2, R3, and R4 are hydrogen; . 

ZisN; 

— is absent; 

Dis-CH2-; and *• 

Lis-C(0)N(R7)-. 

44. The method according to claim 1 wherein 
A is cycloalkyl; 



L is -C(0)N(R7>. 

45. The method according to claim 1 wherein 

A is cycloalkyl wherein the cycloalkyl is selected from the group consisting of 
cyclohexyl and adamantyl; 



Ri is selected from the group consistmg of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)ailsyI, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 



Bis 




ZisN; 

— is absent; and 



B is 




R3 is selected irorn the group consisting of hydrogen and hydroxy; 



ZisN; 
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— is absent; 
D is -CH2-; and 
Lis-C(0)N(R7)-. 

46. The mediod according to claim 1 wherein 
A is aiyl; 
Bis 




ZisCRB; 

-~ is absent; and 

L is -C(0)N(R7>. 

47. The method according to claim 1 wheiein 

A is aiyl wherein tfie aryl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 substituents 
selected fix)m the group consisting^of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalliyl, methylenedioxy, nitro. phenyl, and -NZ1Z2; 

Bis 




Ri is selected from the group consisting of hydrogen, alkoxy, alkyl, alkylthio, cyano, 
halogen, hydroxy, nitro, -NZ1Z2, and (NZ3Z4)alkyl; 

R2 is selected from the group consisting of hydrogen, alkoxy, cyano, halogen, and 
hydroxy; ' 

R3 is selected from the group consisting of hydrogen and hydroxy; 

R4 and R5 are hydrogen; 

ZisCRs; 

Rb is hydrogen; 

— is* absent 
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D is -CHzS and 

Lis-C(0)NCR7>. 

48. Hie method according to claim 1 wherein 
A is aryl; 
Bis 

R2 




. > 

ZisCRe; " 
— is absent; and 
L is -C(0)N(R7)-. 

49. The method according to claim 1 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected firom the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedio^, nitro, phenyl, and -NZ^Zz; 

Bis 

R2 



Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 
. Z is CRb; 
Rb is hydrogen; 
— is absent; 
D is -CH2-; and 
Lis-C(0)N(R7>. 

50. The method according to claim 1 wherein 
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ZisCRs; 

— is absent; and 

Lis-C(0)N(R7)-. - . 

51. . The method according to claim 1 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythip, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZjZa; 

B is 




R2, R3, and R4 are hydrogen; 

Zis CRb; 

Rb is hydrogen; 

— is absent; 

Dis-CH2Sand 

Lis-C(0)N(R7)-. 

52. The method according to claim 1 wherein 
A is aiyl; 
Bis 



1 



I 

-O- 



Z is CRb; 
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53. ^ The method according to claim 1 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substitaents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, a]kyl, alkythip, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 

Bis 

R2 




O- 

Ri, R2, Ray and R4 are hydrogen; 

ZisCRs; 

Rb is hydrogen; 

— is absent; 

D is -CH2-; and 

L is -C(0)N(R7)-. 

54. The method according to claim 1 wherein 
A is cycloalkyl; 
Bis 

R2 




V^N^R4. 

ZisCRb; 

— is absent; and 

L is -C(0)N(R7)-. 

55. The method according to claim 1 wherein 

A is cycloalkyl wherein the cycloalkyl is selected from the group consisting of 
cyclohexyl and adamantyl; 

Bis 
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R2 




Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

ZisCRs; 

Rb is hydrogen; 

— is absent; 

Dis-CH2S and 

L is -C(0)N{R7)-. 

56. The method according to claim 1 wherein 
Aisaryl; 

B is - . 




. ZisC; 

— is a bond; znd 
L is -C(0)N(R7)-. 

57. The method according to claim 1 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 substituents 
selected from the group consisting of aDcenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 

Bis 

R2 
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Rj is selected from the group consisting of hydrogen, alkoxy, alkyl, alkylthio, cyano, 

halogen, hydroxy, nitro, -NZ1Z2, and (NZ324)alkyI; 

R2 is selected from &e group consisting of hydrogen, alkoxy, cyano, halogen, and 

hydroxy; 

. R3 is selected from the group consisting of hydrogen and hydroxy; 
R4 and R5 are hydrogen; 
Z is C; 
— is a bond; 
D is -CH2-; and 
Lis-C(0)N(R7)-. 

58. The method according to claim I wherein ' 
A is aiyl; 
Bis 

R2 



, Z is C; 

— is a bond; and 
L is -C(0)N(R7)1. 

59, The method according to claim 1 wherein . 

A is aryl wherein the aiyl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 

Bis 

R2 




9 

Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 
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R3 is selected from the ©roup consisting of hydrogen and^hydroxy; 
ZisC; 
— is a bond; 
Dis-CHasand 
L is -C(0)N(R7)-. 

60. The method according to claim 1 wherein 

A is axyl wherein the aiyl is naphftyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of aDcenyl, alkoxy, alkoxycarbonyl, alkyl, alkyttiio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZjZz; 

Bis 

^2 




Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

ZisC; 

— is a bond; 

D is -CH2S and 

Lis-C(0)N(R7)-. 

61. The method according to claim 1 wherein 
Aisaryl; 
B is 



Z is C; 

— is a bond; and • 
L is -C(0)N(R7>. 
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62. The method according to claim 1 wherein 

A is aryl wherein the aiyl is phenyl substituted with 0. 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy. alkoxycarbonyl. alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, melhylenedioxy, niiro. phenyl, and -NZiZj; 

B is 



R2 

X- 



i 

R2 and R3 are hydrogen; < 

XisN(R<),0,orS; 

YisN; 

ZisC; 

— is a bond; 

Dis-CH2Sand 

Lis-C(0)N(R7>. 

63. The method according to claim 1 wheiein 
A is cycloaikyl; 

Bis 

f 2 " 

3 

ZisC; 

— is a bond; and 
L is -C(0)N(R7)-. 

64. The method according to claim 1 wherein 

A is cycloaikyl wherein the cycloaikyl is selected from the group consistmg of 
cyclohexyl and adamantyl; 
Bis 
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R2 • 

4. 




Ri is selected jBrom the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carhonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

: Z is C; 

" — is a bond; 
D is -CH2-; and 
L is -C(0)N{R7)-. 

65. The method according to claim 1 wherein the compound of. formula (1) is selected 
&om the group consisting of 

2-[4-(2-methoxyphenyl)-l-pipera2inyI]-N-(3-methylphenyl)acetamide; 

2-[4-(2-cyanophenyl)-l-piperazinyl]-N-(3-methylphenyl)acetamide; 

N-(3-methylphenyl)-2-[4-(2-pyriniidinyl)- l-piperazinyl]acetaimde; . 

N-(3-methylphenyl)-2-[4-(2-pyridinyl)-l-piperazinyl]acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-(3-methylphenyl)acetamide; 

N-(3-n^ethylphenyl)-2-[4-(2-raetiiylphenyl)-l-pipera2inyl]acetamide; 

N-(3-methylphenyl)-2-[4-{2-nitrophenyl)-l -piperazinyl]acetamide; 

2'[4-(3-cyano-2-pyridinyl)-l-pipera2iiiyl]-N-(3-nitiophenyl)acetamide; 

2-[4-(3K;yano-2-pyrldinyl)-l-piperazinyl]-N-[3-(trifluoromethyl)phenylJacetamide; 

N-{3 -methylpheny l)-2-(4-pheny]- 1 -piperazinyl)acetamide; 

N-(3-cyanophenyl)-2-[4-(3^yano-2-pyridinyl)-l-piperazinyl]acetamide; 

N-(4-bromo-3-methylphenyl)-2-[4-(2-cyanoplienyl)-l-piperazinyl]acetamide; 

2-[4-(2-cyanophenyl)- 1 -piperazinyl]-N-phenyiacetamide; 

2- [4-(3 -cyano-2-pyridinyl)- 1 -pipera2inyl]-N-pheny lacetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-(4-fluorophenyl)acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-(3,5-dimethylphenyl)acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-(2,3-dimethylphenyl)acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-(2-methylphenyl)acetamide; 
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2-[4-(3-cyano-2lpyridinyl)-l -piperazinyl]-N-(2.5-dimethylphenyl)acetaniide; 

N-(3-chlorophenyl)-2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]acetaniide; 

N-(3-chloro-4-fluorophenyl)-2-[4-(3-cyano-2-pyridinyl)-l-pipera2iny]]acetamide; 

2-[4-(3-cyano-2-pyiidmyl)-l-piperazinyl]-N-(3,4,5-trinieaioxyphenyl)acetainide; 
2-[4-(3-cyano-2-pyridinyI)-l-piperazinyl]-N-[4-fluoro-3- 
(trifluoromefliyl)phenyl]acetaniide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-[3-fluoro-5- 
(trifluorometitiyl)phenyl]acetamide;. 

2-I4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-[2-fluoro-5- 
(tiiiluorometfayl)pheiQrl]acetannde; 

2-[4-(3-cyano-2-pyridmyl)-l-piperazmyl]-N-[2-fluoro-3- 
(trifhioiomethyl)phenyl]acetanude; 

2-[4-(3-cyano-2-pyridmyl)-l-piperazmyl]-N<4-fluoro-3-mefliylphenyl)a^^^ 

2-[4-<3-cyano-2-pyridmyl)-l-piperazmyl>N-(2-fluorophenyl)acetanu^^^ 

2-[4-(3Korano-2-pyridinyl)-l-pipera2myl]-N<2-mettio;qphenyl)acetam 

2-[4-(3-cyanb-2-pyridinyl)-l-piperazmyl]-N-(2-nitrophenyl)acetainide; 

2-[4-(3-cyano-2-pyridmyl)-l-piperazmyl]-N-[2-(trifluoromethyl)phenyl]ac^^ 

N-phenyl-2-[4-(2-pyridinyl)-l-pipeiazinyl]acetamide; 

N-(3-me1hylphenyl)-2-[4-(l,3-thiazol-2-yl)-l-pipera2inyl]acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazmyl]-N-(4-methylphenyl)acetaimde; 

2-t4-(2-methoxyphenyl)-l-piperidinyl]-N-(3-methylphenyl)acetamide;. 
N-(3-methylphenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetamide; 

2-[4-(2-fluorophenyl)-l-piperidinyl]-N-(3-methylphenyl)acetamide; 

N-(3-methylphenyl)-2-[4-(2-methylphenyl)-l-piperidmy]]acetainide; 

2-[4-(3-fluorophenyl)-l-piperidinyl]-N-(3-methylphenyl)acetainide; 

N-<3-methylphenyl)-2-[4-(6-oxo-l(6H)-pyrida2anyJ)-l-piperidinyl]acetamide; 

N-(2,6-dimethylphenyl)-2-[4-(2-tbieny])-l-piperidmyl]acetaniide; 

N-(2,5-dimetliy^henyl)-2-[4<2-tWenyl)-l-piperidmyl]acetaimde; 

N-(2-mettiylphenyl)-2-[4-(2-1iuenyl)-l-piperidmyl]acetamide; 

N^3-cMoro-4-flu6rophenyl)-2-[4-(2-thienyl)-l-piperidinyl]acetamide; 

N-<4-bromophenyl)-2-[4-(2-Krridinyl>l.piperidinyl]aoetamid^^ 

N-<2,6-4imethy^phenyl)-2-[4K2-pyridiityI)-l.-pip4ridiiqrl]acetaini&; 
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N-{[4-(2-rae1]iox3T3henyI).l-piperidinyl]methyl}-3-meAylbei^ 
3-methyl-N-{[4-(2-pyridinyl)-.l-piperidinyl]mefliyl}ben2amM^^ 
3-methyl-N-[(4-phenyl-3,6-dmydro-l(2H)-pyridinyl^^ 
N-(3\6»-dihydro-2,4'-bipyridin-l X2'H)-ylinethyl)-3-methylbenzaiiiide; 
N-(3\6»-dihydro-2,4'-bipyridin-lX2'H)-yhnethyl)-3-me1hoxybe^ 
N-(3*,6Vdihydro-2,4'-bipyridm-l '(2'H)-ylinethyl)-3-fluoToben2aimde; 
'N-(3\6*-dihydro-2,4»-bipyridin.lX2'H)-ylmethyl)-3,5>difluorobenzami 
2-.[4-(3-cyano-2-pyridinyl)- 1 -pipera2myI]-N-3-pyridinylacetamide; 
2-(l- {2-[(3-methylphenyl)ammo]-2-oxoethyl}piperidm-4-yl)pyridiiiiun^ N-oxide; 
N-2-adamantyl-2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]acetainide;- . 
2-[4-(3-cyano-2-pyridinyl)- 1 -piperazmyl]-N-cyclohexylacetamide; 
2-[4-(3^yaiio-2-pyridinyl)-l -piperazmyl]-N-5,6,7,8"tetrahydro-l- 

naphthalenylacetamide; 

2- (3\6'-dihydro-2,4'.bipyridin-r(2'H)-yl)-N-(4-fluoro-2-meft^^ 

N- {[4-(2-pyridinyl)- 1 -piperidmyl]methyl} -3-(trifluoi:omethyl)benzamide; 
3,5-diniethoxy-N- {[4-(2-pyridinyl)-l -pii3eridinyl]me1fayl}benzamide; 
N-{[4-(2-pyridinyl)-l-piperidmyl]methyl}(ryclohexanecarb^ 
3,4-difluoro-N- {[4-(2-pyridmyl)- 1 -piperidinyl]methyl} benzamide; 

3- chloro.-N-{[4-(2-pyridinyl)-l.piperidinyl]methyl}ben2amide; 
2,3-dimefliyl-N- {[4-(2-jjyridmyl)-l -pipera2myl]methyl}benzaimde; 
N-(3\6».dihydro-2,4»-bipyridin-r(21I)-ylmethyl)0-<tri^ 
3-chloro-N-(3^6»-dihyd^o-2,4'-bipy^idm-lX2'H)-yIme1fayl)ben2am 
N-(3^6^dihyd^o-2,4'-bipyridin-r(2'H)-ylmethyl)cyclohexaneca^bo^^ 
N-(3\6'-dihydro-2,4»-bipyridm-r(2'H)-ylmethyl)-3,4-difluorobeiiz^ 
N-(3\6'-dihydro-2,4*-bipyridin-lX2'H)-ylmethyl>3,5-dimethox^^ 
N-(3-methylpheny])-2-(4-phenyl-l-piperidinyl)acetaniide; 

2- (3^6•.dihyd^o-2,4»-bipyridm-^(2^H)-yl)-N^(3-n^trophenyl)acet^^ 
N-1 -adamantyl-2-[4-(3-cyano-2-pyridinyl)-l -piperazinyljacetamide; 

3- methyl-N- {[2-inethyM-(2-pyridiny])- 1 -piperazinyljmethyljbenzamide; 
N-<3-me1bylphenyl)-2-[2-methyl-4-(2-pyridmyI)-l-piperazd^^ 
3,5-dimethyI-N-{[4-(2-pyridinyI)-l-piperidmylJmethyy 
N-(3^ff-dihydro-2,4'-bipyridin-r(2'H)-ylmethyl)-3,5-^^ 
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3-methyl-N-[(3-me1hyl-3^6'-dihydro-2,4'-bipyridin^ 

N-[(3-cyano-3\6'-dihydro-2,4'-bipyridin-l'(2'H)-yl)methyl]-3-^^ 

N-(2,6-dimethylphenyl)-2-(3-inethyl-3'^6'-dihydro-2,4'.bipyridin-lX2 
yl)acetaiiiide; 

N-(4-fluorophenyl)-2-(3-methyl-3\6'-dihydTo-2,4'-bipyridm-lX2'H)-^^^ 
N-(2.4-difluorophenyl)-2-(3-methyl-3\6'-dihydro-2,4»-bipyridm-r(2*I^^ 
2-(3-methyl-3',6'-dihydro-2,4*-bipyridm-l '(2'H)-yl)-N-(2-niethylphenyl)acetamide; 
2-(3-methyl-3^6»-dihydro-2,4'-bipyridin-r(2'H)-yl)-N-[3-. 
(trifluoromethyl)phenyl]acetainide; 

N-(3-cMoro-4-fluorophenyl)-2-(3-methyl-3\6-dihydro-2,4'-bipyridin-lX21^ 
yl)acetamide; 

2-(3-methyl-3',6*-dihydro-2,4'-bipyridin-l X2*H)-yl)-N-[4- 
(trifluoromethoxy)phenyl] acetamide; 

2-(3-methyl-3^6'-dihydro-2,4*-bipyridin-r{2'H)-yl)-N-[2- 
(trifluoromethyl)phenyl]acetainide; 

N-(2,3-dichlorophenyl)-2-(3-methyl0^6'-daydn)-2,4'-bipyridm-l'(2*^ 

2-(3-methyl-3^6'-daydTO-2,4*-b^yridm-r(2'H)-yl)-N-[4- 
(trifluoromethyl)phenyl]acetBmide; 

2.[4-(3-cyaiio-2-thienyl)-3 ,6-dihydro- 1 (2H)-pyridinyl]-N-(3- 
inethylphenyl)acetaixiide; 

2-(3K;yano-3^6'-dihydro-2,4*-bipyridin-r(21^)-yl)-N-<2,6-dimethyl^^ 

2-(3-cyano-3^6*-dihyd^o-2,4'-bipyridin-r(2•H)-yl)-N-(4-fluoIopheny^^^ 

2-(3-cyano-3',6*-dihydro-2,4'-bipyridm-'r(2'H)-yl)-N-(2,4-difluoropte^ 

2-(3K;yano-3^6'-dihydro-2,4'-bipyridin-r(2'H)-yI)-N-(2-methylphe 

2-(3-cyano-3',6'-dihydro-2,4'-bipyridin-l'(2*H)-yl)-N-[3- 
(tri fluoromethy l)pheny 1] ace tamide ; 

2-(3-cyano-3',6'-dihydro-2,4'-bipyridiii-l*(2'H)-yl)-N-[4- 
(trifluoromethoxy)phenyl]acetainide; 

2-(3-cyano-3»,6*-dihydro-2,4'-bipyridm-r(2'H)-yl)-N-[2- 
(trifluoromethyl)phenyl]acetamide; 

2- (3-cyano-3',6'-dihydro-2,4'-bipyridm- 1 •(2'H)-yl)-N-(2,3-dichlorophenyl)acetamide; 

3- inethyl-N- {[4-(6-oxo- 1 (6H)-pyrida2inyI)-l -piperidinyl]methyl} benzamide; 
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N-(3^6'-dihydro-2,4'-bipyridin-l'(2B)-ylmetbyl)-l-^^^ 

3-methyl-N-{[4-(l,3-11uazol-2-yl)-3,6-dihydro-l(2H)-pyridm^^ 

2-[4-(3-cyano-2-pyridinyl)-l-pipera2inyl]-N-I,2,3,4-"tetrah^ 
naphthalenylacetamide; 

2.[4-(3-cyano-2-pyridinyl)-l-p^erazinyl].N-[ClS)-l,2,3,^^^ 
naphthalenyl]acetamide; 

2-[4-(3-cyano-2-pyridinyl>l-piperazinyl]-N-[(lR)-l;2,3,4^^^ 
naphthalenyljacetamide;. - . . 

N-(2,6-diethylphenyl)"2-[4-(2-pyridmyl)-l-piperidinyl]acetamide; 

2-[4-(2-pyridinyI)-l-piperidmyl]-N-(2,4,6-trifluorophenyl)acetai^^ 

N-(4-chloro-2,6-dimethylphenyl)-2-[4-(2-pyridinyl)-l-piperidmyy 

2-[4-(2-pyridmyl)-l -piperidmyl]-N~(2,4,6-trichlorophenyl)acetaniide; 

N-(2,6-diethylphenyl)-2-(3^6'-daiydro-2,4*-bipyridin-r(2'H)-yl)acete^ 

2-(3\6*-dmydro-2,4*~bipyridin-lX2'H)-yl)-N-(2,4,6-trifluorophenyl)acetamid 

N-(4-chloro-2,6-dimethylphenyl>2-(3*,6'-dihydro-2,4'-bipyridin- 1 '(2*H)-.yl)acetainide; 

2-(3^6•-dihyd^o-2,4•-bipyridin-lX2•H)-yl)-N-(2,4,6-t^ichlo^opbenyl)acete 

N-{[4-(2-pyridinyl)-l-piperazmyl]inethyl}-3-(trifluoromethyl^^ 

3,5-dimethoxy-N-{[4-(2-pyridinyl)-l-piperazinyl]methyl}benzam^ 

N-{[4-(2-pyridinyl)-l-pipera2inyl]methyl}cyclohexanecarboxamide; 

N-(2,6-dimethylphenyl)-2-[4-(2-pyridinyl)-l-piperazmyl]acetamid 

N-(4-fluorophenyl)-2-[4-(2-pyridinyl)-l-piperazinyl]acetainide; 

N-(2.4-difluoTophenyl)-2-[4-(2-pyridinyl)-l-piperazmyl]acetamide; 

N-(2-methyIphenyl)-2-[4-(2-pyndinyl)-l-piperaziiiyl]acetamide 

2-[4-(2-pyridinyl)-l -piperazmyl]-N-[3-(trifluoromethyl)phenyl3acetamide; 

N-(3 -chlorophenyl)-2-[4-(2-pyridmyl>l -piperazinyl]acetamide; 

N-benzyl-2-[4-(2-p)oidmyl)- 1 -piperazinyl]acetainide; 

2~[4-(2-pyridinyl)-l-pipera2myl]-N-[4-(trifluoromethoxy)phenyl]acetanii 

2-[4-(2-pyridinyl)-l-piperazinyl]-N-[2-(trifluoromethyl)phenyl]acetarnide; 

N-(4-chlorophenyl)-2-[4-(2-pyridinyl)- 1 -piperaziny l]acetamide; 

N-(2,3-dichlorophenyl)-2-[4-(2-pyridmyl)-l-piperazmyl]acetaimde; 

N-<3,4-dichlorophenyl)-2-[4-(2-pyridinyl)-l-piperazinyl]acetamide; 

2-[4-<2-pyridinyl).l-piperazinyl]-N-[4-(trifluorometiyl)phenyl]acete^ 
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3- cMoro-N- {[4-(2-pyiidinyl)-l-pipera2inyl]methyl}ben2ainide; 

4- fIuoro~3-methyl-N-{[4-(2-pyridinyl)-l-piperazmyI]methyI^ 
N-(3^6*-dihyd^o-2,4!-bipyridiB-lX2H)-ylmethyl)-4.fluo^o-3-met^^ " 
3-methyl-N-{[4-(l,3-oxazol-2-yl)-3,6-dihydro-l(2H)-pyridinyl]meft^^ 
2-methyl-N-[(3-methyl-3\6'-dihydro-2,4'-bipyTidm-l'(2'H)-yl)m . 
2-[4-(3-cyano-2-p3a-idinyl)- 1 -piperidinyl]-N-(2,6Hiiinethylphenyl)acetainide; 
N-(3~methylphenyl)-2-[4-(3-methyl-2-pyridmyl)-l-piperazmyl]acetam 
2-[4-(3-cyano-2-pyridinyl)-l-piperazmyl]-N-[4<trifluoromethyl)phen^ 
N-(2-efeyl-6-methylphenyl)-2-[4-(2-pyridmyl>l.piperidinyl]acetainide; 
N-(24sopropyl-6-methylphenyl)-2-[4-(2-pyridmyl)-lrpiperidiByl]acetamide; 
N-(2-ch]oro-6-inethylphenyl)-2-[4-{2-pyridinyl)-l -piperidinyl]acetainide; 
N-(2-methoxy-6-methylphenyl)-2-[4-(2-pyridmyl)-l-piperidinyl]acetam^ 
2-(3^6•-<ifllyd^o-2,4•.bipyridin-lX2'H)-yl)-N-(2-ethyl-6-me 
2-(3^6'Hiihydro-2,4'-bipyridin-r(2'H)-yl)-N-(2-isopropyl-6-met^^^^ 
N-(2-cWor6-6-methylphenyl)-2.(3^6'Hiihydro-2,4'-bipyridm^ 

2- (3',6'-dihydro-2,4'-bipyridin-l '(2'H)-yl)-N.(2-methoxy-6-methylphenyl)acetaimde; 

3- cWoro-N-[(3-methyl-3^6'-dihydro-2,4'-bipyTidin-lX2^^ 
3-fluom-N-[(3-inethyl-3\6^dihydro-2,4'-bipyridm-lX21I)-yl)methyl]^ 
3-methyl-N-{[(2S)-2-methyl-4-(2-pyridmyl)-l-piperazih^ 
N-(3-methylphenyl)-2-[(2S)-2-methyM-(2-pyridinyl)-l-piperazmyl]ace 
3-methyl-N-{[(2R)-2-methyl-4-(2-pyridmyl)-l-pipera2myl]methyl}beiM 
N-(3-methylphenyl)-2-[(2R)-2-inethyl-4-(2-pyridinyl)- 1 -piperazmyl]acetamide; 

3- methoxy-N-[(3-methyl-3\6'-dmydro>2,4*-bipyridin-r(2'H)-yI)m^ 

4- fluoro-N-[(3-methyl-3\6'-dihydro-2,4'-bipyridin-lX2»H)-yl)me1hylJb 
2-(3-chloro-3',6'.dihydro-2,4^bipyridm- 1 •{2'H)-yl)-N-(2,6-dirnethylpheiiyl)acetainide; 

2- (3-chloro0^6'-dihydrD-2,4'-bipy^idin- 1 '(2'H)-yl)-N-(2-methylphenyl)^^ 
N-(3 ',6*-dihydro-2,4'-bipyridm- 1 '(2*H)-ylmethyl)- 1 -naphthamide; 

N-{[4-(3-cyano-2-pyridinyI)-l-pipera2inyI]methyl}-3-fluoroben2amide; 

3- methyl-N-{[4-(l,3-thiazol-2-yl)-l-piperidinyl]me&yl}beii2am 
2-(l-{2-[(4-fluoro-2-me^ylphenyl)amino]-2-oxoethy]} -4-piperidinyI)pyridiniuni N- 

oxide; 
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2-(l-{2-[(4-fluoro-3-meaylphenyl)amino].2-oxoethyl}-4.pipe^ 

oxide; 

2-(l-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-4-piperidinyl)pyridini 
2-(l-{2-[(2-fluoro-5-methylphenyl)aimno]-2-oxoethyl}^piperi 

oxide; 

2-(l - { 1 -inethyl-2-[(3-methylphenyl)amino]-2-oxoethyl} •-4-piperidinyl)pyridimum N- 

oxide; 

2-(l-{2-[(4~fluorophenyl)amino]-2-oxoethyl}-4-piperidinyl)pyridmium N-oxide; 

2- (l-{2'[(2-fluorophenyl)amino]-2-oxoethyl}-4-piperidinyl)pyridim^ 
N-(3-me1hylphenyl)-2-{4-[3-(trifluoromethyl)-2.pyridinyl]-l.pipe^ 
N-(3-inethylphenyl)-2-[4-(l ,3 -thiazol-2-yl)-3,6-dihydropyridin- 1 (2H)-yl]acetaniide; 
NK3-methylphenyl)-2-(4-thien-2-yI.3,6-dihydropyridin-l(2H)-yl)acete^ 

3- inethyl-N-[(4-thien-2-yl-3,6-dihydTopyridin-l (2H)-yl)methyl]beiizamide; 
2-(l-{2-[(3-ch]orophenyl)amino]-2-oxoethyl}piperidin-4-yl)pyridini 
2-[4-(l-methyl-lH-imidazol-2-yl)0,6-dihydropyridin-l(2H)-yl]-^^ 

methylphenyl)acetainide; 

N-(3-me&ylphenyl)-2-[4-(3-nitropyridin-2.yl)piperazin-l-yl]aceto 
2-[4-(3-chloropyridin-2-yl)piperazin-l-yl]-N-(3-methylphen^ 

2-(l-{2-oxo-2-[(2,4,6-tribromo-3-me1hylphenyl)amino]efhyl}piperidi^ 
yl)pyridimum N-oxide; 

2- {4-[3-(aminomethyl)pyridin-2-yI]piperazin-l -yl}-N-(3-methylphenyl)acetamide; 

2-[4-(2-isopropoxyphenyl)piperazin-l-yl]-N-(3-methylphenyl)acetainide; 

2-(4- {2-[(3-methyIphenyl)ammo]-2-oxoethyI} piperazin- 1 -yl)nicotiiiamide; 

N-{3-methylphenyl)-2-[(2S)-2-methyl-4-pyridin-2-ylpiperazm-l-yl]ethane^ 

2-(l-{[(4-bromo-3-methylbenzoyl)amino]methyl}piperidin-4-yl)pyridin^ N-oxide; 

2-[4-(3-cyanopyridin-2-yl)piperazin-l-yl]-N-[3-(methylthio)p^ 

N-(3-tert-butylphenyl)-2-[4-(3-cyanopyridin-2-yl)piperazin-l-yl]acetamid 

2-[4~(2-hydroxyphenyl)piperazin~l-yl]-N-(3-inethylphenyl)acetamide; 

2-[4-(3-hydroxyphenyl)piperazin-l-yl]-N-(3-metbylphenyl)acetamide; 

2-[4-(4-hydTOxyphenyl)piperaziii-l-yl]-N-(3-methylphenyl)acetanude; 

2-[4-(2-ethoxyphenyl)piperazm-l-yl]-N-(3-methylphenyl)acetainide; . 

N-(3-methylphenyl)-2-{4-[2-(methylthio)phenyl]pipeiazin-l-yI^ 
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2.[4-(2-fluorophenyl)pipera2dn- 1 -yli-N-(3-methylpheiiyl)a 
2-[4-(3-cyanopyridm-2-yl)piperazm-l-yl]-N-<3-fluorophenyl^^^ 
N-(3-bromophenyl)-2-[4-(3-cyanopyridm-2-yl)pipefaa 
N«(3-methylphenyl)-2-(4-pyridm-2-ylpiperazm-l-yl)ethaM^ 
2-[4-(2-aininophenyl)piperazin- 1 -yl]-N-(3-methylphenyl)acetamide; 
N-(3-nitrophenyI)-2-(4-pyridm-2-ylpiperazin-l -yl)acetamide; 
2.[4-(2-cyanophenyl)piperazin-l -yl]-N-{3-iiitrophenyl)acetamide; 
N-(3«cyanophenyl)-2-(4-pyridin-2-ylpiperazm-l-yl)acetamide; 
N-(3-cyanophenyl)-2-[4-(2-cyanophenyl)piperazui-l-yl]acetaiiiide; 
2-[4-(3-cyanopyridiii-2-yl)piperazin"l-yl]-N-(pentafluorophenyl)aceta^ 

2-[4-(3-cyanopyridin-2-yl)piperazm-l-yl]-N-(13-dimethyl-lH-pyi^ 
yl)acetamide; • \ 

N-(3-beiizylphenyl)-2-[4-(3-cyaTiopyridin-2-yl)pipera2in- 1 -yl]acetamide; 
2-[4-(2-chlorophenyl)piperazin- 1 -yl]-N-(3-me^ylphenyl)acetainide; 
2-[4-(3-cyaiiopyrazm-2-yl)piperazin- 1 -yl]rN-(3-methylphenyl)acetaiiiide; 
2-(4-pyridin-2-yIpiperazin- 1 -yl)-N-(2- {[(4-pyridm-2-ylpiperazin- 1 - 
yl)acetyl]amino}phenyl)acetamide; 

N-(3-methylphenyl)-2-(4-pyridin-2-ylpiperidin- 1 -yl)ethanethioaniide; 

i 

2-[4-(l-methyl.lH-iinidazol-2-yl)piperidin-l-yl]-N-(3-methyl^^ 
N-(3-methylphenyl)-2-[4-(l,3-thiazol-2-yl)piperidm-l-yl]acetaim 
N-(4-iodo-3-methylphenyl)-2-(4-pyridin-2-ylpiperidin-l-yl)acetamW^ 
2-(4-fluoro-4-phenylpiperidin- 1 -yl)-N-(3-methy]phenyl)acetamide; 
2-[4-(5-hydroxypyridin-2-yl)piperidm-l-yl]-N-(3-methylphenyl)^^ 
N-(5-fluoro-l,3-benzotMazol-2-yl)-2-[4-(3-methoxyphenyl)piperazi^^ 
2-[4-(2-methoxypheiiyl)piperazin- 1 -yl]-N-(l -methyl- 1 H-benzimidazol-2- 
yl)acetamide; 

N-(3-methylphenyl)-2-[4-(3-methylthien-2-yl)-3,6-dihydropyridin-l(2H)- 
yljacetamide; 

2-(l-{2-[(3,5-dichlorophenyl)ararao]-2K)xoethyl}piperidm-4-yl)pyridjmum 
2-(l-{2-[(2,3-dicWorophenyl)amino]-2K)xoethyl}piperidin-4-yl)pyridinium N-oxide; 
2-(l-{2-[(2-methoxy~6-methylphenyl)amino]-2-oxoethyl}piperidiB-4-yl)p^ 
N-oxide; 
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2-(l-[2-(14'-biphenyl-3-ylamino)-2K)xoethyl]piperidin-4-yl)pyri 
2-( 1- {2-[(3-ethylphenyl)amino]-2-oxoethyl}piperidin-4-y])pyridm^ N-oxide; 
2-{l-[2-(2,3-dihydTo-lH-inden-5-ylamino)^2-oxoethyl]piperidm 

oxide; 

2-{l-[2-oxo-2-(5,6J,8-tetrahydronaphthalen-l-ylamino)ethy]]piperidm-4^ 
yl }pyridiiiium N-oxide; 

. 2-(l-{2-[(3-isopiopoxyphenyl)amino]-2-oxoethyl}piperidin-4.yl)pyri^ N-oxide; 
2-(l-{2-[(3,5-dimethylphenyl)aiimo]-2-oxoethyl}piperidm N«oxide; 
2-(l -{2-[(4-bromo-2-mefliylphenyl)ainino]-2-oxoethyl}piperidin-4-yl)pyri N- 

oxide; 

2- [ 1 -(2-OXO-2- { [3-(trifluoromethpxy)phenyl]amino} etiiyl)piperidiii-4-yl]pyridiiiium 
N-oxide; 

2-(l-{2-[(5-methyl-2-nitrophenyl)amino]-2-oxoethyl}piperidin-4-yl)pyridiniuinN^ 
oxide; . 

2-(l-{2-[(2,6-dimethylphenyl)amino]-2-oxoethyI}piperidin-4-yl)pyridiniumN-oxid^ 

2-(i-{2-[(2,6-dicWoro-3-metbylphenyl)amino]-2-oxoethyl}piperidin-4-yl)pyridinium 
N-oxide; 

2- { 1 -[2-(l ,3-benzodioxol-5-ylamino)-2-oxoethyl]piperidiji-4-yI }pyridiniuni N-oxide; 
2-[ 1 -(2- { [3 -(methylthio)phenyl]aimno} -2-^oxoethyl)piperidin-4-yl]pyridinium N- 

oxide; 

2<l-{2-[(5-cMoK>-2-methylphenyl)amino]-2-oxoethyl}piperidin--4-yl)pyrid^ 

oxide; 

2-(l-{2-[(2,5-dimetboxyphenyl)amino]-2-oxoetbyl}piperidin-4-yl)pyridi^^ N- 

oxide; 

2-(l-{2-[(3,5-dimethoxyphenyl)amino]-2-oxoethyl}piperidin-4-yl)pyridini 

oxide; 

2-[ 1 -(2- {[3-(dimethyiamino)phenyl]amino}-2-oxoethyl)piperidin-4-yl]pyri^ N- 

oxide; 

2-(l -{2-[(3-isopropylphenyl)aniino]-2-oxoethyl}piperidin-4-yl)pyridiiii N-oxide; 

2- ( 1 - {2-[(3-chloro-2-metbylphenyl)ainino]-2-oxoethyl} piperidin-4-yl)pyridiniuin N- 

oxide; 

3- metbyl-N-[2-(4-pyridin-2-ylpiperazin- 1 -yl)ethyl]beiizaiiiide; 
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2-( 1 [(2,3-dibroino-5-methylbenzoyl)amino]methyl } piperidin-4-yl)pyridmiuin N- 

oxide; 

2-{l-[(benzoylamino)methyl]piperidm-4-yI}pyridimum N-oxide; 

2-(l-{[(4-cWoro-3-mettiylben2x>yl)amino]methyl}piperidin-4-^^^ 

2-(l-{[(4-fluoro-3-methylbenzoyl)amino]me%l}piperidin^^ 

2-[ 1 -i {[3-chloro-4-(trifluoK)meflioxy)benzoyl]amino}methyl)piperi^^ 
yl]pyridimum N-oxide; 

2-(l-{[(3-eliioxybeiizoyl)amino]me1hyl}piperidm-4-yl)pyTidiniuin N-oxide; 
2-( l-{[(3,5-dichlorobenzoyl)ainino]methyl}piperidin-4-yl)pyrid N-oxide; 
2-[ K{[4-methyl-3-(trifluoxomethyl)ben2oyl]amino}me1hyl^^^ 
N-oxide; 

2-( 1 - { [(3,4-dimethylbeiizoyl)ainino]methyl}piperidin-4-yl)pyri<^ N-oxide; 
2-( 1 - {[(3-chloro-4-fluorobenzoyl)amino]methyl}pipeiidin-4-yl)pyridiniuni N-oxide; 
2-(l-{[(pyridin-2-ylcarbonyl)amino]methyl}piperidin-4-yl)pyridiniinnN-ox^ 
2-( 1 - { [(3,5-dimetliylbenzoyl)amino]methyl}pipeiidin-4-yl)pyridinium N-oxide; 
2-(l-{[(3-vmylbeiizoyl)amino]methyl}piperidm-4-yl)pyridinium N-oxide; 
2-( 1 - { [(4-bromo-3-methylbenzoyl)ammo]methyl} -1 ,2,3,6-tetrahydropyridm-4- 
yl)pyridiDium N-oxide; 

2- { 1 -[(2-naphthoylamino)rnethyl]piperidiii-4-yl}pyridiniuin N-oxide; 

2-( 1 - { [(thien-2-ylcart)onyl)amino]methyl} piperidin-4-yl)pyridimum N-oxide; 

2-[lK{[(6H:hloropyridin-3-yi)carbonyl]amino}methyl)piperidin-4-yl]pyridm N- 

oxide; 

2-( 1 - { [(3-cyanobenzoyl)amino]methyl}piperidin-4-yl)pyridimuin N-oxide; 
2-( 1 - {[{23-dibromo-5-methylbenzoyl)amino]inetiiyl} -1 ,2,3,6-tetrahyd^ 
yl)p3nidinium N-oxide; 

2-(l-{[(4-bromobenzoyl)amino]metlixI}piperidin-4-yl)pyridiiuuni N-oxide; 

2-(l-{[(3-chloro-4-methylbenzoyl)amino]methyl}piperidin-4-yl)pyridi^ 

2-( 1 -{[inethyl(3-methylbenzoyl)amino]niethy]}piperidin-4-yl)pyridinium N-oxide; 

2-( 1 - { [(3-nitrobenzoyl)aiiiino]methyl}piperidin-4-yl)pyridinium N-oxide; 

2-(l-{[(2-chloro-5-met3iylbenzoyI)amino]raethyl}piperidin-4-yl)pyridiniumN-oxi 

2-(l-{[(3-methoxy-2-methylbenzoyl)amino]methyl}piperidin-4-yl)p3nidiniim 

oxide; 
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" {t(4-chloro-3-methoxybenzoyl)ainino]methyl}piperidin-4-yl)pyri N- 

oxide; 

N-(3-methylphenyl)-2-(3-pyridih-2-yIpipeTidiii-l-yl)acetamide; 
. N-(3-niethylphenyl)-2-(3 -pyridm-2-ylpyirolidin- 1 -yl)acetamide; 

N-( l-me1hyl-l H-bemriinidazol-2-yl)-2-[3-(l 3-thiazol-2-yl)piperidin-l -yl]acetamide; 
N-( 1 -methyl- 1 H-ben2imidazol-2-yl)-2-[3-( 1 ,3-thiazol-2-yI)pyiTolidin- 1 -.yl]acetamide; 
2-(2-benzylpyiTOlidin-l-yl)-N-(3-fluorophenyl)acetamide; and 
N-(4-fluorophenyl)-2-(3-thieii-2-ylpyrrolidin-l -yl)acetamide. 

66. The method according to claim 1 wherein the compoimd of foimula (I) is 2-(l-{[(3- 
methylbeiizoyl)amino]methyl) -4'-piperidrnyl)pyridinium N-oxide. 

67. A method of treating sexual dysfunction in a mammal comprising administeiing to the 
mammal a therapeutically effective amount of a compoimd of formula (I) or a 
pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination with a 
pharmaceutically acceptable carrier. 

68. The method according to claim 67 wherein tiie compound of formula (l) is 2-(l-{[(3- 
methylbenzoyl)ainino]methyl} -4-piperidinyI)pyridinium N-oxide. 

69. A method of treating sexual dysfunction in a mammal comprising administering to the 
marmnal a therapeutically effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt, ester, amide, or prodmg thereof in combination with a 
phosphodiesterase 5 inhibitor. 

70. The method according to claim 69 wherein the compound of formula (I) is 2-(l-{[(3- 
methylben2oyl)amino]methyl} -4-piperidinyl)pyridinium N-oxide. 

71 . A method of treating sexual dysfunction in a mammal comprising administering to the 
mammal a therapeutically effective ainount of a compound of formula (I) or a 
pharmaceutically acceptable salt, ester, amide, or prodrug thereof in combination with an 
adrenergic receptor antagonist 
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72. The method according to claim 71 wherein the compound of formula (I) is 2-(l - {[(3- 
methylben2oyl)amino]methyl} -4-piperidinyl)pyridinium N-oxide. 

73. A method of treating sexual dysfunction in a mammal comprising administering to the 
mammal a therapeutically effective amount of a compound of foimida (I) or a 
pharmaceutically acceptable salt ester, amide, or prodrug thereof in combination with a 
dopamine agonist 

74. The method according to claim 73 wherein the compound of formula (I) is 2-(l-{[(3- 
methylbenzoyl)amino]methyl} -4-piperidinyl)pyridinium N-oiride. 

75. A. method of treating male erectile dysfunction in a mammal comprising 
administering to the mammal in need of such treatment a therapeutically effective amount of 
a compound of formula (I) or a pharmaceutically acceptable salt, ester, amide, or prodrug 
thereof. 

76. The method according to claim 75 wherein the compound of formula (I) is 2-(l-{[(3- 
methylbenzoyl)amino]methyl} -4-piperidinyl)pyridinium N-oxide. 

77. A method of treating female sexual dysfunction in a mammal comprising 
administering to the mammal in need of such treatment a therapeutically effective amount of 
a compound of fomiula (1) or a pharmaceutically acceptable salt, ester^ amide, or prodrug 
thereof. 

78. The method according to claim 77 wherein the compound of formula (I) is 2-(l-{[(3- 
methylben2oyl)amino]metiiyl}-4-piperidinyl)pyridinium N-oxide. 

79. A method of treating a disorder selected ftom the group consisting of cardiovascular 
disorders, inflammatory disorders, attention deficit hyperactivity, disorder, Alzheimer's 
disease, dmg abuse, Parkinson's disease, schizophrenia, anxiety, mood disorders and 
depression in a mammal comprising administering to the mammal in need of such treatment a 

325 



Page: 326 



wo 03/099266 PCTAJS03/15868 
therapeutically effective amount of a compound of fomiula (I) or a phannaceuticaUy 
acceptable salt, ester, amide, or prodmg thereof. 

80. The method according to claim 79 wherein the compound of formula (I) is 2-(l- {[(3- 
methylbenzoyl)amino]methyl} -4-piperidinyl)pyridinium N-oxide. 



81. A compound of formula (II) 



r^2 
Ra 



or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof, wherein 

A is selected from the group consisting of aryl, arylall^rl, cycloalkyl, and 
cycloalkylalkyl; 

L is selected from the group consisting of -N(R7)C(0)-, -C(0)N(R7>, -N(R7)C(S)-, 
and -C(S)N(R7)- wherein the left end of the -N(R7)C(0)-, -C(0)N(R7)-, -N(R7)C(S>, and - 
C(S)N(R7)- is attached to A and the right end is attached to D; 

D is selected from the group consisting of alkylene, fluoroalltylene, and 
hydroxyalkylene; 

Z is selected from the group consisting of N, C and CRb; 

Ra is selected from the group consisting of hydrogen and alkyl; 

Rb is selected from the group consisting of hydrogen, alkyl, and halogen; 

— is a bond when Z is C and — is absent when Z is N or CRb; 

B is selected from the group consisting of 

Ra 



Jl I -V^N+ jj I 



XX 



Ri, R2, R3, and R4 are each independently selected from the groi^ consisting of 
hydrogen, alkoxy, alkenyl. alliyl, allQrlsulfinyl, alkylsulfonyl, aDcyiaiio, alkynyl. 
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alkoxycarbonyl. alkylcarbonyl, alkylcarbonyloxy, carboxy, cyano, formyl, halogen, 
haloalkoxy, haloalkyl, hydroxy, hydroxyalkyl, mercapto, nitro, -NZ,Z2, (NZ3Z4)alkyl, 
.(NZ3Z4)carbonyl, and (NZ324)sulfonyl; 

Z, and Z^ are each independently selected from the group consisting of hydrogen, 
alkyl, alkylcarbonyl, alkylsulfonyl, aiyl, aiylalkyl, arylalkylsulfonyl, aiylsulfonyl, and 
fonnyl; 

Z3 and Z4 are each independently selected from the group consisting of hydrogen, 
alkyl, aryl, and arylalkyl; 

X is selected from the group consisting of N(R6), O and S; 

Y is selected from the group consisting of C(R4) and N; 

Rs is selected from the group consisting of hydrogen and alkyl; and 

R? is selected from the group consisting of hydrogen and alkyl. 

82. The compound according to claim 81 wherein 
A is aiyl; 
Bis 

R2 




ZisN; 

— is absent; and 
Lis.N(R7)C(0)-. 

83. . The compound accoiding to claim 81 wheiein 

A is aryl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4. or 5 substituents 
selected fix)m the group consisting of alkenyl, alkoxy, alkoxycarbonyl. alkyl, alkyftio, 
benzyl, cyano. halogen, haloalkoxy, haloalkyl, methylcnedioxy. nitro, phenyl, and -NZiZj; 

B is 

R2 ' 
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Ri is selected from tbe group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, CNZ3Z4)alkyl, and (NZ3Z4)caibonyU 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

ZisN; 

— is absent; 

D is -CH2-'; and 



Ri is selected fixjm the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

ZisN; 

— is absent; 

D is -CH2-; and 

L is -N(R7)C(0>. 

85. The compound according to claim 81 wherein 



Lis-N(R7)C(0>. 



84. The compound according to claim 81 wherein 

A is aryl wherein the aryl is selected from the group consisting of 
tetrahydxonaphthalenyl and 2,3-dihydro-lH-indenyi; 



Bis 




A is aiyl; 



B is 




Zis N; 
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86. The compound according to claim 81 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, metfaylenedioxy, nitro, phenyl, and -NZ1Z2; 



R2, R3, and R4 are hydrogen; 

Zis N; 

— is absent; 

D is -CH2-; aad 

L is -N(R7)C(0)-. 

87. The compound according to claim SI wh«:ein 
A is aiyl; 



Zis N; 

— is absent; and 
L is -N(R7)C(0)-. 

88. The compound according to claim 8 1 wherein 

A is aryl wherein the aiyl is phenyl substituted wifli 0, 1 , 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



Bis 




Bis 




Bis 
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R2 



R2 and R3 are hydrogen; 

X is N(R6), O, or S; 

Yis N; 

Zis N; 

— is absent; 

D is -CH2S and 

Lis-N(R7)C(0)-. 

89. The compound according to claim 81 vsiieiiein 
A is cycloallQrl; 



ZisN; 

— is absent; and 
Lis-N(R7)C(0)-. 

90. The compoimd according to claim 8 1 wherein 

A is cycloalkyl wherein the cycloalkyl is selected &om the group consisting of 
cyclohexyl and adamantyl; 



Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
iiitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 



Bis 




B is 
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ZisN; 

— is absent; 

D is -CH2-; and 

Lis-N(R7)C(0)-. 

91. The compound according to claim 81 wherein 
A is arylalkyl; 



92. The compound according to claim 81 wherein 

A is arylalkyl wherein the aryl of arylalkyl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 
substituents selected from the group consisting of alkenyl, alkoxy» alkoxycaibonyl, alkyl, 
alkythiOy benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and 



R] is selected from the group consisting of hydrogen, aUcyl, cyano, haloalkyl, halogen, 
nitro, (NZ32:4)alkyl, and (NZ3Z4)caibonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydrox^^ 

ZisN; 

— is absent; 

D is -CH2-; and 

Lis-N(R7)C(0)-. 



Bis 




ZisN; 

— is absent; and 
L is -N(R7)C(0)-. 



-NZiZz; 



B is 
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93. The compound according to claim 81 wherein 
A is aryl; 



Bis 




Z is CRb; 

— is absent; and 

Lis-N(R7)C(0)-. 

94. The compound according to claim 81 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZaZ^^arbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

Z is CRb; 

Rb is hydrogen; 

— is absent; 

D is -CH2-; and 

Lis-N(R7)C(0)-. 

95. The compound according to claim 81 wherein 



Bis 




A is aryl; 
Bis 
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Z is CRb; 

— is absent; 

L is -N(R7)C(0)-. 

96. The compound according to claim 81 wherein 

A is aiyl wherein the aryl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 substituents 
selected from the groiip consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZiZ2; 



X is NCRe), O, or S; 
Yis N; 

R2 and R3 are hydrogen; 

Z is CRb; 

Rb is hydrogen; 

— is absent; 

D is -CH2-; and 

Lis-N(R7)C(0)-. 

97. The compound according to claim 81 wherein 
A is aryl; 
Bis 

R2 



Bis 





Z is CRb; 

— is absent; and 

Lis-N(R7)C(0)-. 
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98. The compound according to claim 81 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1, 2> 3, 4, or 5 substituents 
selected from fee group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



Z is CRb; 

Rb is hydrogen; 

— is absent; 

L is -N(R7)C(0)s 

D is -CH2-; and 

R2, R3, and R4 are hydrogen. 

99. The compound according to claim 81 wherein 
A is aiyl; 



Z is CRb; 

— is absent; and 

Lis-N(R7)C(0)-. 

100. The compoimd according to claim 81 wherein 

A is aryl wherein the aiyl is phenyl substituted with 0, 1,2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
ben2yl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



Bis 




Bis 




O- 



Bis 
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Ri, R2, R3, and R4 are hydrogen; 

Z is CRb; 

Rb is hydrogen; 

— is absent; 

D is •'CH2-; and 

L is -N(R7)C(0)-. 

101. The compound according to claim 81 wherein 
A is cycloaUcyl; 



Z is CRb; 

— is absent; and 

Lis-N(R7)C(0)-. 

102. The compound according to claim 81 wherein 

A is cycloalkyl wherein the cycloalkyl is selected from the group consisting of 
cyclohexyl and adamantyl; 

B is 

R2 



Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 



Bis 
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Z is CRb; 

Rb is hydrogen; 

— is absent; 

D is -CH2-; and 

Lis-N(R7)C(0>. 

1 03. The compound according to claim 81 wherein 
A is aryl; 



Lis-N(R7)C(0)-. 

104. The compound according to claim 81 wherein 

A is aryl wherein the aiyl is phenyl substituted with 0. 1 , 2. 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkyfliio, 
benzyl, cyano, halogen, haloalkoxy, haloaDcyl, methylenedioxy, nitro, phenyl, and -NZjZz; 



Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carboiryl; 
R2 and R4 are hydrogen; 

R3 is selected from the groirp consisting of hydrogen and hydroxy; 

Zis C; 

— is a bond; 

D is "CH2S and 

L is -N(R7)C(0)-. 



Bis 




ZisC; 

— is a bond; and 



Bis 
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105. The compound according to claim 8 1 wherein 



A is aryl; 
Bis 




Zis C; 



— is a bond; and 
Lis-N(R7)C(0)-. 

106. The compound according to claim 81 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 substituents 
selected firom the group consisting of alkenyl, aUcoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, baloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



X is N(R6), O, or S; 
Y is C(R4); 

R2 and R3 are hydrogen; 

R4 is selected firom the group consisting of hydrogen, alkyl, and cyano; 

Zis C; 

— is a bond; 

D is -CH2-; and 

L is -N(R7)C(0)-. 

107. The compound according to claim 81 wherein 
A is cycloaliyl; 



Bis 




Bis 
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R4. 



Zis C; 

— is a bond; and 
L is -N(R7)C(0)-. 



r08. The compound according to claim 81 wherein 

A is cycloalkyl wherein the cycloalkyl is selected &om the group consisting of 
cyclohexyl and adamantyl; 



B is 




R4. 



Ri is selected jfrom the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)aDcyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected firom the group consisting of hydrogen and hydroxy; 

Zis C; 

— is a bond; 

D is -CH2-; and 

L is -N(R7)C(0>. 

109. The compound according to claim 81 wherein 



A is aryl; 
Bis 




ZisN; 

— is absent; and 
L is .C(0)N(R7)-. 
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110. The compound according to claun 8 1 wherein 

A is aiyl wherein the aryl is phenyl suhstituted with 0, 1 , 2, 3, 4, or 5 suhstituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkytbio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



Ri is selected from the group consisting of hydrogen, aUcyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

ZisN; 

— is absent; 

D is -CH2-; and 

L is -C(0)N(R7)-. 

111. The compound according to claim 8 1 wherein 



112. The compound according to claim 81 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1,2, 3, 4, or 5 suhstituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



Bis 




A is aryl; 



B is 




ZisN; 

— is absent; and 
Lis-C(0)N(R7)-. 
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R2, R3, and R4 are hydrogen; 

ZisN; 

— is absent; 

D is -CH2-; and 

Lis-C(0)N(R7)-. 

113. The compound according to claim 81 wherein 
A is cycloalkyl; 



1 14. The compound according to claim 81 wherein 

A is cycloalkyl wherein the cycloalkyl is selected from tibe group consisting of 
cyclohexyl and adamantyl; 



Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloaDcyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 



Bis 




ZisN; 

— is absent; and 
Lis-C(0)N(R7>. 



Bis 




ZisN; 
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— is absent; 
D is -CH2-; and 
L is -C(0)N(R7)-. 

115. The compound according to claim 81 wherein 
A is aryl; 



Z is CRb ; 

— is absent; and 

L is -C(0)N(R7)-. 

116. The compound according to claim 81 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ]Z2; 



Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)an^l, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

Z is CRb; 

Rb is hydrogen; 

— is absent; 

D is -CH2-; and 

Lis-C(0)N(R7)-. 



B is 




Bis 
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117, 



The compound according to claim 81 wherein 

A is aryl; 

Bis 




R4. 



Z is CRb; 

— is absent; and 

L is -C(0)N(R7)-. 

118. The compound according to claim 81 wherein 

A is aryl wherein die aryl is phenyl substituted with 0, 1,2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
ben2yl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



R2, R3, and R4 are hydrogen; 

Z is CRb; 

Rb is hydrogen; 

— is absent; 

D is -CH2-; and 

L is -C(0)N(R7)-. 

119. The compound according to claim 8 1 wherein 
A is aiyl; 



B is 




B is 
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Z is CRb; 
— is absent; and 
Lis-C(0)N(R7)-. 

120. The compound according to claim 81 wherein 

A is aiyl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl. alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, metfaylenedioxy, nitro, phenyl, and -NZ1Z2; 

Bis 

R2 




6- 

> 

Ri, R2, R3, and R4 are hydrogen; 

Z is CRb; 

Rb is hydrogen; 

— is absent; 

D is -CH2-; and 

Lis-C(0)N(R7)-. 

121. The compound according to claim 8 1 wherein 
A is cycloallQrl; 
Bis 



Z is CRb; 

— is absent; and 

Lis-C(0)N(R7)-. 

122. The compound according to claim 81 wherein 

A is cycloalkyl wherein flie cycloalkyl is selected from the group consisting of 
cyclohexyl and adamantyl; 
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Bis 




Ri is selected from the group consisting of hydrogen, alky], cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

Z is CRb; 

Rb is hydrogen; 

— is absent; 

D is -CH2S and 

L is -C(0)N(R7)-. 

123. The compound according to claim 81 wherein 



Z is C; 

— is a bond; and 
Lis -C(0)N(R7>. 

124. The compound according to claim 81 wherein 

A is aryl wherein ttie aryl is phenyl substituted with 0, 1,2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycaibonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



A is aryl; 



Bis 




9 



B is 
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R] is selected firom the group consisting of hydrogen, alky]» cyano, haloalkyl, halogen. 



nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 



R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 
Z is C; 



— is a bond; 
D is -CH2-; and 
Lis-C(0)N(R7>. 



125. The compound according to claim 81 wherein 

A is aryl wherein the aryl is naphthyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected firom the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



Ri is selected firom the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected firom the group consisting of hydrogen and hydroxy; 

Zis C; 

— is a bond; 

D is -CH2-; and 

Lis -C(0)N(R7)-. 



Bis 




126. The compound according to claim 81 wherein 
A is aryl; 



Bis 




Zis C; 
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127. The compound according to claim 81 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZjZ2; 



R2 and R3 axe hydrogen; 

XisNCRe), 0,orS; 

YisN; 

Zis C; 

— is a bond; 

D is -CH2-; and 

L is -C(0)N(R7)-. 



128. The compound according to claim 81 wherein 
A is cycloaUcyl; 



Zis C; 

— is a bond; and 
Lis -C(0)N(R7)-. 

129. The compound according to claim 81 wherein 

A is cycloalky] wherein flie cycloalky] is selected from the group consisting of 
cyclohexyl and adamantyl; 



Bis 




B is 




Bis 
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Rz 

» 

Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

ZisC; 

— is a bond; 

D is -CH2-; and 

Lis-C(0)N(R7)-. 

130. The compound according to claim 81 selected from the group consisting of 

N-(3-methylphenyl)-2-[4-(2-pyriinidinyl)-l--piperazinyl]acetamide; 

N-(3-methylphenyl)-2-[4-(2-pyridinyl)-l -piperazinyljacetamide; 

2-[4-(3-cyano-2-pyridinyl)- 1 -pipera2inyl]-N-(3-mefhylphenyl)acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-pipera2inyl]-N-(3-nitrophenyl)acetamide; 

2-[4-(3<:yano-2-pyridinyl)-l-piperazinyl]-N-[3-(trifluoromethyl)phenyl]acetamide; 

N-(3-cyanophenyl)-2-[4-(3-cyano-2-pyridinyl)- 1 -piperazinyl]acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-phenylacetamide; 

2-[4-(3-cyano-2-pyridinyI)- 1 -piperazinyl]-N-(4-fluorophenyl)acetamide; 

2-[4-(3K;yano-2-pyridinyl)-l-p^erazinyl]--N-(3,5-dimethylphenyl)acetamide; 

2-[4-(3-^yano-2-pyridinyl)-l-piperazinyl]-N-(2,3-dimethylphenyl)acetaina 

2-[4-(3-cyano-2-pyridinyI)- 1 -pipera2inyl]-N-(2-methylplienyl)acetamide; 

2-[4-(3-cyano-2-pyridinyl)- 1 -pq>erazinyl]-N-(2,5-dimethylphenyl)acetaniide; 

N-(3-chlorophenyl)-2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]acetamide; 

N"'(3-chloro-4-fluorophenyl)-2-[4-(3-cyano-2~pyridinyI)- 1 -piperazinyi]acetamide; 

2-[4-(3-cyano-'2-pyridinyl)- 1 -piperazinyl]-N-(3,4,5-trimethoxyphenyl)acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-pq3erazinyl]-N-[4-fluoro-3- 
(trifluoromethyl)phenyl]acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-[3-fluoro-5- 
(trifluoromethyl)phenyl]acetamide; 
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2-[4-(3-<jyaiio-2-pyridinyl)-l-piperazinyl]-N-[2-fluoro-5- 
(trif]uoToniethyl)phenyl]acetamide; 

2-[4-(3H5yano-2"pyiidinyl)-l-piperazinyl]-N-[2-flnoro-3- 
(trifluoromethyl)phenyl]acetainjde; 

2-[4-(3K:yano-2-pyridinyl)-l-pipera23nyl]-N-(4-fluoro-3-metbylphen 

2-[4-(3-cyano-2-pyridinyl)-l-piperazmyl]-N-<2-fluorophenyl)acet^ 

2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-(2-inethoxyphenyl)acetaini 

2- [4-(3-<5yaiio-2-pyridmy I)- 1 -piperazinyl] -N-(2-nitrophenyI)acetainide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazmyl]-N-[2-(trifluoromethyl)phenyfl 

N-phenyl-2-[4-(2-pyridinyl)- 1 -piperazinyljacetamide; 

N-(3-methylphenyl)-2-[4-(l,3-thiazol-2-yl)-l-pipeTazinyl]acetaiiiide; 

2-[4-(3-cyano-2-pyridinyl)-l-pipera2inyl]-N-(4-methylphenyl)acetaiaide; 

N-(3~methylphenyl)--2-[4-(2-pyridinyl)-l-piperidinyl]acetamide; 

N-(3-methylphenyl)-2-[4-(6-oxo-l (6H)-pyridazmyl)-l -piperidinyl]acetamide; 

N-(2,6-dimetiiylphenyl)-2-[4-(2-thienyl)-l-piperidinyI]acetainide; 

N-(2,5-dimethylphenyl)-2-[4-(2-thienyl)-l-piperidinyl]acetaniide; 

N-(2-methylphenyl)-2-[4-(2-thienyl)- 1 -piperidiny 1] acetamide; 

N-(3-chloro-4-fluorophenyl)-2-[4-(2-tbienyl)- 1 -piperidinyl]acetamide; 

N-(4-bromophenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetainide; 

N-(2,6-dime1iiylphenyl)-2-[4-(2-pyridmyl)-l-piperidinyl]acete 

N-(2-m1xophenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acelaim 

N-(3-mtrophenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acelBmide; 

N-(2,4-difluorophenyl)-2-[4-(2-pyridiiiyl)-l-piperidmyl]acetamide; 

N-(2,5-diinethylphenyl)-2-[4-(2-pyridinyl)- 1 -piperidmyljacetamide; 

N-(2-inethylphenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetainide; 

N-(4-methylphenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetamide; 

2-[4-(2-pyridinyl)-l-piperidmyl]-N-[3-(trifluoromethy])phenyl]acetaim 

ethyl 4-( { [4-(2-pyridinyl)- 1 -piperidinyl]acetyl} aimno)benzoate; 

N-(3-chloro-4-methylphenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetamide; 

N-(2-cyanophenyl)-2-[4--(2-pyridiTiyl)-l-piperidinyl]acetainide; 

N-(3-chlorophenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetamide; 

2-[4-(3-cyano--2-pyiidinyl)-l-piperidmyl]-N-(3-iQethylphenyl)acetamide; 
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2-(3^6•-dihydro-2,4'-bipyridm-lX2•H)-yl)-N-(3-methyl^^ 

2-(3^6•-dihydro-2,4•-bipyridin-lX2•H)-yl)-N-(2,6.(iimethy^^^ 
2-(3^6*-dihydro-2,4*-bipyridm-r(2'H)-yl)-N-(2-nitrophenyl)^^^ 
2-(3^6*-dmydro-2,4•-bipyridin-lX2•H)"yl)-N-(3-mtrophenyl)acetami 
2-(3 •,6'-dihydro-2,4'-bipyridin-l X2'H)-yl)-N-(4-fluorophenyl)acetainide; 
N-(2,4-dmuorophenyl)-2-(3\6*-<iihydro-2,4'-bipyridm-r(2'H)-yl)aceta^ 
2-(3\6^-dmydro-2,4'"bipyridin-r(2*H)-yl)-N-(2,5-dimethylphenyl)acet^ 
2-(3^6'-dihydro-2,4'-bipyridm-lX2'H)-yl)-N-(2-methylphenyl)acetam 
N-cyclohexyl-2<3^6•Kiihyd^o-2,4•-bipyridm.r(2'H)-yl)acetamide; 
2-(3^6•-dihyd^o-2,4•-bipyTidin-r(2'H)-yl)-N-(4-me1hylphenyl)acet^ 
2-(3\6'-dihydro-2,4'-bipyridin-lX2'H)-yl)-N-[3-(trifluoromethyl)pheny^ 
ethyl 4-[(3^6'-<iihydro-2,4'-bipyridin-r(21I)-ylacety])amino]bei^^ 
N-[2-chloro-5-(trifluorometbyl)phenyl]-2-(3 ',6 -dihydro-2,4'-bipyridin- 1 '(2'H)- 
yl)acetamide; 

N-(3-chloro-4-methylphenyl)-2-(3^6'-dihydK)-2,4'.bipyridi^^ 

N-(2-cyanophenyl>2-(3\6'-dihydro-2,4'-bipyridm-lX2'H)-yl)acet^ 

N-(3-chlorophenyl)-2-(3\6'-dihydro-2,4'-bipyridm-lX2'H)-yl)ac^^ 

N-(3-chloro-4-fluorophenyl)-2-(3^6•-dihyd^o-2,4'-bipyridin-r(2'I^ 

2-(3\6'-dihydro-2,4'-bipyridm-lX2'H)-yl)-N-[4-(trifluorome&^ 

2-(3\6'-dihydK)-2,4*-bipyridm-l'(21i)-yl)-N-[2-(trifluoromet^^^ 

N-(4-chlorophenyl)-2-(3\6'-dihydro.2,4'-bipyiidra.lX2'H)-yl)acetamW^^ 

N-(2,3-dicMorophenyl)-2K3^6'-dihydro-2,4•-bipyrid3n-r(2*H)-yl)acetaIm 

N-(3,5-dichlorophenyl)-2-(3^6'-dihydro-2,4'-bipyridin-lX21I)-yl)acetaim 

2-(3\6'-dihydro-2,4'-bipyridm-lX2TI)-yl)-N-(4-fluoro-2-metbylphenyl)ac^^^ 

N-(4-fluorophenyl)-2-[4-(2-pyridinyl)- 1 -piperidinyljacetamide; 

N-(3,5-dichlorophenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetamide; 

N-(2,3-dichlorophenyl)-2-[4-(2-pyridinyl)-l-piperidmyl]acetaniide; 

2-[4-(2-pyTidinyl)- 1 -piperidinyl]-N-[2-(trifluoromethyl)phenyl]acetamide; 

N-(3-chloro-4-fluorophenyl)-2-[4-(2-pyridmyl)-l-piperidinyl]acetarnide; 

2-[4-(2-pyridmyl)- 1 -piperidinyl]-N-[4-(tri£luoiomethoxy)phenyI]acetamide; 

N-cyclohexy^2-(3^4^5^6'-tetrahydro-2•H-[2,4^bipyridinyI-r-^^ 
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3-methyl-N-{[4-(2-pyrimidinyl)-l-pipera2myl]methyl}bei^ 3-methyl-N-{[4- 
(2-pyridniyl)- 1 -pipera2inyl]methyl}benzainide; 

N-{[4-(3-cyano-2-pyri^yl)-l-pipeia2inyl]me&yl}-3-methylbem 

N- { [4-(3 -cyano-2-pyridmyl)- 1 -piperazinyl]methyl}ben2ainide; 

N- { [4-(3-cyano-2-pyridinyl)- 1 -piperazmyflmethyl} -4-methylbenzamide; 

N- { [4-(3-cyano-2-pyridinyl)- 1 -piperazmyl]inethyl} -2-methylbeiizaniide; 

N- { [4-(2-pyridmyl)- 1 -pipera2inyl]inethyl}beii2aiiiide; 

2-chloro-N- { [4-(3~cyano-2-pyridinyl)- 1 -piperazmyl]methyl } benzamide; 

N- { [4-(3 -cyano-2-pyridmyl)- 1 -piperazmyl]methyl} -2-(trifluoromefhyl)benzainide; 

N-(3\6*-dihydro-2,4'-bipyridin-lX2'H)-ylmethyl)-3-melhylben2aim 

N-(3 *,6'-dihydro-2,4'-bipyridiji-l '(2'H)-ylmethyl)-3-methoxybenzaimde; 

N-(3^6*Klihyd^o-2,4'-bipyridln-lX2'H)-ylmethyl)-3-fluo^oberl2aTm 

N-(3*,6'-dihydro-2,4'-bipyridin-l X2'H)-ylmethyl)-3,5-difluorobenzainide; N-2- 
adamantyl-2-[4-(3-cyano-2-pyiidinyl)-l-piperazinyl]acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-pipera2myl]-N-cyclohexylacetainide; 

2-[4-<3-cyano-2-pyridinyl)-l-piperazinyl]-N-5,6,7,8-tetiahydrc^ 
naphthalenylacetamide; 

2- (3',6'-dihydro-2,4'-bipyridin- 1 '(2'H)-yl).N-<4-fluoro-2-ineAylphenyl)acetamide; 
N-{[4-(2-pyridinyl)-l-piperidmyl]methyl}-3-(t]:ifluoromethy 
3,5-d^imeihoxy-N-{[4-(2-pyridinyl)-l-piperidkyl]methyl}benzamW 
N-{[4-(2-pyridmyl)-l-piperidinyl]me1hyl}cyclohexanecarboxamide; 
3,4~dif]uoro-N- {[4-(2-pyridinyl)-l -piperidinyl]mediyl}benzamide; 

3- chloro-N-{[4-(2-pyridinyl)-l-piperidinyl]methyl}ben2amide; 
2,3-dimethyl-N- {[4-(2-pyridinyl)-l -pipera2inyl]methyl}benzamide; 
N-(3^6'-dihyd^o-2,4'-bipyTidifi-l'(2'H)-ylmethyl)-3-(trifluo^ometh^ 
3-chloro-N-(3^6-dihydro-2,4'-bipyridin-lX2'H)-ylmetbyl)benza^ 
N-(3',6'-dihydxo-2,4*-bipyridin- 1 *(2*H>-ylmethyl)cyclohexanecarboxainide; 
N-(3\6'-dihydro-2,4'-bipyridin- 1 '(2'H)-ylmethyl)-3 ,4-difluorobeiizaimde; 
N"(3',6*-dihydro-2,4'-bipyridin- 1 *(2'H)-ylmethyl)-3 ,5-dimethoxybenzamide; 

2- (3^6'-dihydro-2,4'-bipyridin-r(2'H)-yl)-N~(3-nitrophenyl)a^ 

N- l-adamantyl-2-[4-(3-cyano-2-pyridinyl)-l -piperazinyljacetamide; 

3- inethyl-N- {[2-metfayl-4-(2-pyridinyl)- 1 -piperazmyl]methyl} benzamide; 
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N-(3«methylphenyl)-2-[2-methyl-4-(2-pyridmyl)-l-piperazm 
3,5-dimethyl-N- { [4-(2-pyridinyl)- 1 -piperidinyl]methyl}benzamide; 
N-(3\6'-<lihydro-2,4»-bipyridm-lX2'H)-ylmethyl)-3,5-di^^ 
3-methy^N-[(3-methyl-3^6•-dihyd^o-2,4'-bipyridin-^X2^^)-yl)meft^^ 
N-[(3-cyano-3^ff-dihyd^o-2,4•-bipyridm-r(2'H)-yl)melhyl]^ 
N-<2,6-dime1hylphenyl)-2-(3"methy^3^6'-dihydro-2,4'-^^^ 

yl)acetainide; 

NK4-fluo^ophenyl)-2-(3-methyl-3^6•-dihydro-2,4•-bipyridm-lX2^^)-^^^ 

N-(2,4-difluorophenyl>2-(3-mefhyl-3^6'-^ihydro-2,4'-b^^ 

2-(3-methyl-3^6'-dihydro-2,4'-bipyridin-lX21I)-yl)-N-(2-metty^ 

2-(3-methyl-3',6'-dihydTO-2,4'-bipyridiii-r(2'H)-yl>N-[3- 
(trifluoromethyl)phenyl]acetaniide; 

N-(3-chloro-4-fluorophenyl)-2-(3-methyl-3\6'-dihydro-2,4*-bipyridm^ 
yl)acetamide; 

2-(3-methy^3^6•-dmyd^o-2,4•-bipyridm-lX2'H)-yl)-N-[4- 
(trifluoromethoxy)phenyl]acetaiDide; 

2-(3"methyl-3\6'-dihydro-2,4'-bipyridm-r(2*H)-yl)-N-[2- 
(trifluoromethyl)phenyl]acetamide; 

N-(2,3-dichlo^ophenyl)-2-(3-methyl-3^6•-dihydro-2,4•-bipyridm^ 

2-(3-methyl-3\6'-dihydn)-2,4'-bipyridin-lX2'H)-yl)-N^ 
(trifluoromethyl)phenyl]acetaimde; 

244<3-cyano-2-lWenyl)-3,6-dihydro-l(2H)-pyridmyl]-N-(3- 
methylphenyOacetamide; 

2-(3-cyano-3',6*-dihydro-2,4'-bipyridiii- 1 '(2*H)-yl)-N-(2,6-d3methylphenyl)acetamide; 

2-(3K:yano-3\6'-diTaydro-2,4'-bipyiidin-lX2'H)-yl)-N<4-fluorophenyl)ac^ 

2-(3-cyano-3*,6*-dihydro-2,4*-bipyridm- 1 *(2'H)-yl)-N-(2,4-difluorophenyl)acetamide; 

2-(3-cyano-3 ^6'-dihydro-2,4*-bipyridin- 1 X2'H)-yI)-N-(2-methylphenyl)acetam 

2-(3-cyano-3^6'-dihydro-2,4'-bipyridin-lX2'H)-yl)-N-[3- 
(trifluoromethyl)phenyl]acetamide; 

2-(3-cyano-3*,6'-dihydro-2,4'-bipyridin-r(2'H)-yl)-N-[4- 
(trifluoromethoxy)phenyl]acetainide; 
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2-(3-cyano-3^6•-dihydro-2,4'-bipyridin-lX2'H>yl)^^^ 
(trifluoromethyl)phenyl]acetaniide; 

2- (3K;yano-3^6^dihydro-2,4'.bipyridin-r(2^^)-yl)-N^2,3Kii^^ 

3- methyl-N-{[4-(6-oxo-l(6H)-pyridazinyl)-l-piperidinyl]methyl}beiizam 
N-(3^6-dihydro-2,4'-bipyridm-r(2'H)-ylmefliyl)-l-adamanto 
3-mefhyl-N-{[4-(l,3-thia2ol-2-yl)-3,6-dihydro-l(2H)"pyri^ 

2-[4-(3 -cyano-2-pyridmyl)-l -piperazinylj-N- 1 ,2,3 ,4-tetrahydro- 1 - 
naphthalenylacetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-piperazmyl>N-[(lS>l,2,3,4-tetrahy*^ 
naphthalenyl] acetamide; 

2-[4-(3-cyano-2-pyridinyl)-l-pipera2inyl]-N-[(lR)-l,2,3,4-tetrahydro-l- 
naphthalenyljacetamide; 

N-(2,6>dietbylphenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetaniide; 

2-[4-{2-pyridmyl)-l-piperidmyl]-N-(2,4,6-tiifluorophenyl)acetamide; 

N-(4-cWoro-2,6-dimethylphenyI)-2-[4-(2-pyridinyl)-l-piperidiTiyl]acetam 

2-[4-(2-pyiidinyl)-l-piperidmyl]-N-(2,4,6-trichlorophenyl)acetaiiiide; 

N-.(2,6-diethiylphenyl)-2-(3\6*-dihydro-2,4'-bipyridin-lX2^^ 

2-(3\6'-dihydro-2,4'-bipyridm-lX2'H)-yl)-N-<2A6-trifluor^^ 

N-(4-cmoro-2,6-diinethylphenyl)-2.(3\6*-dihydro-2,4'-bipyridm-r(2^^ 

2-(3\6*-dihydro-2,4'-bipyridin-lX2TI)-yl)-N-(2A6-trichlorc^^ 

N-{[4-(2-pyridinyI)-l-piperazinyl]methyI}-3-(trifluorome1hyl)ber^ 

3,5-dimethoxy-N-{[4-(2-pyridinyl)-l-piperazinyl]methyl}beoza^ 

N~ { [4-(2-pyridinyl)* 1 -piperazinyl]inethyl } cyclohexanecarboxairdde; 

N-(2,6-dimethylphenyl)-2-[4-{2-pyridinyl)-l-piperazinyl]acetainide; 

N-(4-fluorophenyl)-2- [4-(2-pyridiiiyl) - 1 -piperazinyl] acetamide ; 

N-(2,4-difluorophenyl)-2-[4-(2-pyridinyl)- 1 -piperazinyl] acetamide; 

N-(2-inethylphenyl)-2-[4-(2-pyridinyl)-l-piperazinyl]acetamide; 

2-[4-(2-pyiidinyl)-l-piperaziiiyl]-N-[3-(trifluoromethyl)phenyl]acetamide; 

N-(3-chloropbenyl)-2"[4-(2-pyridinyl)- 1 -piperazinyl] acetamide; 

N-benzyl-2-[4-(2-pyridinyl)-l-piperazinyl]acetamide; 

2-[4-(2-pyiidinyl)-l-piperazinyl]-N-[4-(trifliioromethoxy)phenyI]acetamide; 
2-[4-(2-pyiidinyl)-l-piperazinyl]-N-[2-(trifluoromethyl)pbenyl]acetamide; 
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N-(4-cMorophenyl>2"[4-(2-pyridmyl)-l-pipera2myl]acetamide 
N-(2,3-dicMorophenyl)-2-[4-(2-pyridinyl)-l-piperazinyl]acetami 
N"(3,4-dicWorophenyl)-2-[4-(2-pyridinyl)-l-piperazinyl]acetaiiiide; 

2- [4-(2-pyridinyl)-l-piperazinyl]-N"[4-(trifluoromethyl)pheny^ 
3 -chloro-N- { [4-(2-pyridinyl)- 1 -piperaziiiyljmefhyl} benzami de; 
4-fluoro-3-methyl-N-{[4-(2-pyridinyl)-l-pipera2myl]methyI}benzam 
N-(3^6•-dihyd^o-2,4'-bipyridi^-r(2*B0-ylme&yl)-4-fluoro-3-me&^^ 

3- methyl-N-{[4-(l,3-oxa2X)l-2-yl)-3,6-dihydTO-l(2H)-pyridinyl]me 
2-n)ethyl-N-[(3-methyl-3*,6*-dihydro-2,4*-bipyridin- 1 '(2*H)-yl)melJiyl]beiizainide; 
2-[4-(3-cyano-2-pyridmyl)-l-piperidinyl]-N-(2,6-di2nethylphenyl)acetamide; 
N-(3~methylphenyl)-2-[4-(3-methyl-2-pyridiny])-l~piperazinyl]acetaimde; 
2-[4-(3-cyano-2-pyridinyl)-l-piperazinyl]-N-[4-(trifluoromel3iyl)phenyy 
N-(2-ethyl-6-methylphenyl)-2-[4-(2-pyTidinyl)-l-piperidiiiyl]acetamide; 
N-(2-isopropyl-6-methylphenyl)-2-[4-(2-pyridinyl)- 1 -piperidinyl]acetamide; 
N-(2-chloro-6-inetiiylphenyl)-2-[4-(2-pyridinyl)-l-piperidinyl]acetam 
N-(2-methoxy-6-methylphenyl)-2-[4-(2-p)/ridinyl)- 1 -piperidinyl]acetaraide; 
2-(3^6•Kiihyd^o-2,4•-b^yIidm-r(2'H)-yl)-N-(2-ethyl-6-meth^^ 
2-(3^6'-dihyd^o-2,4•-bipyridm-l•(21^)-yl)-N-(2-isop^opyl-6-me^^^ 
N-(2-cMoro-6-methylphenyl>2-(3\6'-dibydro-2,4'-bipyridin-lX2Ti^ 

2- (3^6•-dihyd^o-2,4•-bipyridm-l'(2'H)-yl)-N«(2-methoxy-^ 

3- cWoTo-N-[(3-methyI-3\6'-dihydro-2,4'-bipyridin-lX2'B3^^^ 
3-£Iuoro-N-[(3-methy^3^6'-dihyd^o-2,4•-bipyridm- 1 •(2'H)-yl)metiiyl]ben2aimde; 
3-methyl-N-{[(2S)-2-inethyl-4-(2-pyridinyl)-l-pipera2inyl]me^^^^ 
N-(3-methylphenyl)-2-[(2S)-2-metiiyl-4-(2-pyridmyI)-l-piperazmyl]a 

3 -methyl-N- { [(2R)-2-mettiyM-(2-pyridinyl)- 1 -piperazmyl]inetiiyl}benzamide; 
N-(3-methylphenyl)-2-[(2R)-2-methyl-4-(2-pyridinyl)- 1 -piperazmyl]acetainide; 

3- methoxy-N-[(3-metiiyl-3',6*-dihydro-2,4'-bipyridin" 1 X2'H)-yl)methyI]benzaniide; 

4- fluoro-N-[(3-methyl-3^6•-dihyd^o-2,4'-bipyridin-lX2'H)-yl)meth^^ 
2-(3-cmoTo-3^6*-dihydro-2,4'-bipyiidin-lX2'H)-yl)-N-(2,6-dimethylpheny0 
2-(3-cmoro-3^6'-dihydro-2,4'-bipyridin-lX2*H)-yl)-N-(2-methylphenyl)acet^ 
N-(3 *,6*-dihydro-2,4'-bipyridin- 1 *(2*H)-ylmethyl)- 1 -naphthamide; 
N-{[4-(3-cyano-2-pyridinyl)-l-pipeiazmyl]methyl}-3-fluorobeii2aim 
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3-meAyl-N-{[4-(l,3-tiiiazol-2-yl).l-piperidmyl]methyl}ben^^ 
N-(3-melhylphenyl).2-{4-[3-(trifluoromethyl)-2-pyridinyl]-l -^^^ acetamide; 
N-(3-methylphenyl)-2-[4-(l,3-lhia2»l-2-yl>3,6-daydropy^ 
N-(3-methylphenyl>2-(4-thien-2-yl-3,6-daydropyridm-l(2 
3-methyl-N-[(4-thien-2-yl-3,6-dihydropyridin-l(2H>yl)me%^ 
2-[4-(l.methyl-lH-imidazol-2-yl)-3,6-dihydropyridin-l(2H^ 

methylphenyl)acetamide; 

N-(3-methylpheiiyl)-2-[4-(3-nitropyridm-2-yl)pipera2m-l-yl]acetm 
2-[4-(3-cMoropyridin-2-yl)piperazin-l"yl]-N-(3-methylphenyl)acetami 
2" {4-[3 -{ammomethyl)pyridin-2-yl]piperazin- 1 -yl} -N-(3-methylphenyl)acetamide; 
2-[4-(2-isopropoxyphenyl)piperazm- 1 -yl]-N-(3-methylphenyl)acetaniide; 
2-(4- {2-[{3-methylphenyl)amino]-2-oxoethyl}piperazin-l -yl)nicotinainide; 
N-(3 -methylphenyl)-2-[(2S)-2-methyl-4-pyridin-2-ylpiperazin-l -yljethanethioamide; 
2-[4-(3-cyanopyridin-2-yl)piperazin-l-yl]-N-[3-(metfaylthio)phenyy 
N-(3-teit-butylphenyl)-2-[4-(3H:yanopyridin-2-yl)piperazin-l-yl]acetami 
2-[4-(3-cyanopyridm>2-yl)piperazan-l-yl]-N-(3-fluorophenyl)acetamide; 
N-(3-bromophenyl)-2-[4-(3-cyanopyridin-2-yl)piperazin-l-yl]acetamide; 
N-(3-methylphenyl)-2-(4-pyridin-2-ylpiperazin-l-yl)ethanetMoami 
N-(3-mtrophenyl)-2-<4-pyridin-2-ylpipe2azin-l-yl)acetamide; 
N-(3-cyanophenyl>2-(4-pyridm-2-ylpipei:azin-l-yl)acetaniide; 
2-[4-(3-cyanopyridin-2-yl)pipera2m-l-yl]-^N-(pentafluorophenyl^^^ 
2-[4-(3K:yanopyridin-2-yl)piperazm-l-yl]-N-(l,3-dimethyl-lH^ 
yl)acetamide; 

N-(3-benzylphenyl)-2-[4-(3-cyanopyridin-2-yl)piperazin-l-yl]acetamide; 
2-[4-(3 -cyanopyra2in-2-yl)piperazin- 1 -yl]-N-(3-inethylphenyl)acetamide; 
2-(4-pyridm-2-ylpiperazin-l-yl)-N-(2-{[(4-pyridin-2-y]pipera2m-l- 
yl)acetyl]ainino}pbenyl)acetamide; 

N-(3 -methylphenyI)-2-(4-pyridin-2-ylpiperidm- 1 -yI)etitianethioamide; 
2>[4-(l-methyl-lH-imidazol-2-yl)piperidin-l-yl]-N-(3-methyIphenyl)acet^^ 
N-(3-niethylphenyl)-2-[4-( 1 ,3-thiazol-2-yl)piperidin- 1 -yl] acetamide; 
N-(4-iodo-3-methylphenyl)-2-(4-pyridin-2-ylpiperidm- 1 -yI)acetaTnide; 
2-[4-(5-hydroxypyridin-2-yl)piperidm-l-yl]-N-(3-methylphenyl)acetara 
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N-(3-methylphenyl)-2-[4-(3-methyllMen-2-yl)-3,6-dihyd^ 
yljacetamide; 

3-inethyl-N-[2-(4-pyridin-2-ylpiperazm-l-yl)efhyl]benz2mide 

N-(3-methylphenyl>2-(3-pyridin-2-ylpiperidin-l-yl)acetam 

N-(3-methylphenyl)-2-(3-pyridin-2>ylpyiTolidin~l-yI)acetaimde; 

N-(l -methyl-1 H-beiiziimdaz»l-2-yl)-2-[3-(] ,3-thia2»l-2-yl)piperidi^^ 

N-(l-methyl-lH-beiizimidazol"2-yl).2-[3-(l,3-thiazol-2-^^^ 

2-(2-benzylpyiTolidin-l-yl)-N-(3-fluoropheByl)acetamide; and 

N-(4-fluorophenyl>2-(3-fliien-2-ylpyrrolidin-l-yl)acetamide. 

131. The compound according to claim 8 1 selected jfrom the group consistmg of 

2-(l - {2-[(3-methylphenyl)aniino]-2-oxoethyl}piperidiri-4-yl)pyridiniumn N-oxide; 
2-(I- {2-[(4"fluoro-2-metfaylphenyl)ainino]-2-oxoethyl} -4-piperidinyl)pyridinium N- 

oxide; 

2-(l-{2-[(4-fluoro-3-methylphenyl)amino]-2-oxoethyl} -4-piperidinyl)pyridmium N- 

oxide; 

2-(l-{2-[(3-fluorophenyl)amino]-2-oxoethyl} -4-piperidinyl)pyridinium N-oxide; 
2-(l - {2-[(2-fluoro-5-methylphenyl)amino]-2-oxoethyl} -4-piperidinyl)pyridiiiium N- 

oxide; 

2-(l - {1 -methyl-2-[(3-methylphenyl)amino]-2K)xoethyl} -4-piperidinyl)pyridimu^ N- 

oxide; 

2-(l - {2-[(4-fluoropheny])amino]-2-oxoethyl}-4-pipeTidinyl)pyridinimn N-oxide; 
2-( 1 - {2-[(2-fluorophenyl)amino]-2-oxoethyl} -4-piperidinyl)pyridimum N-oxide; 
2-(l - {2-[(3-chlorophenyl)amino]-2-oxoethyl}pipeTidin-4-yl)pyridimum N-oxide; 

2-(l-{2-oxo-2-[(2,4,6-tiibromo-3-methylpheny])amino]ethyl}piperidin-4- 
yl)pyridinium N-oxide; 

2-(l-{[(4-bromo-3-methyIbenzoyl)arnino]metfayl}piperidin-4-yl)pyridiiiium N-oxide; 
2-( 1 - {2-[(3 , 5-dichlorophenyl)amino]-2-oxoethyl } piperidm-4-yI)pyridinium N-oxide; 
2-(l -{2-[(2,3-dichlorophenyl)amino]-2-oxoethyl}piperidin-4-yl)pyridrQium N-oxide; 

2-(l-{2-[(2-methoxy-6-methylphenyl)amino]-2-oxoethyl}piperidin-4-yl)pyridinium 
N-oxide; 

2-{ l-[2-(l ,1 '-biphenyl-3-ylamino)-2-oxoethyl]piperidin-4-yl}pyiidimum N-oxide; 
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2-(l-{2-[(3-ethylphenyl)amino]-2-oxoethyl}piperidin-4-yl^^ 

2- { l-[2-(2,3Kiihydro-lH-mden-5-ylammo)-2-oxoethyl]piperi N- 

oxide; 

2-{l-[2-oxo-2-(5,6,7,8-tetrahydroBaphthalen-l-ylamino)ethyl]piperidm 
yl}pyridimum N-oxide; 

2-(l- {2-[(3-isopropoxyphenyl)amino]-2-oxoethyl}piperidjn-4-yl)pyridinium N-oxide; 
2-( 1 - {2-[(3 , 5-dimethylphenyl)ammo]-2-oxoethyl } piperidiii-4-yl)pyridmimn N-oxide; 
2-(l- {2-[(4-bromo-2-methylphenyl)amino]-2-oxoethyl}piperidiQ-4-yl)^ N- 

oxide; 

2-[ 1 -(2-OXO-2" { [3-(trifluoromethoxy)phenyl]amiBo} ethyl)piperidin-4-yl]pyridimmn 
N-oxide; 

2-(l - {2-[(5-methyl-2-nitrophenyl)amino]-2-oxoefhyl}piperidin-4-yl)pyridini N- 

oxide; 

2-(l- {2-[(2,6-dimethylphenyl)aniino]-2-oxoethyl}piperidin-4-yl)pyri N-oxide; 
2-(l-{2-[(2,6-dicUoro-3-methylphenyl)amino]-2-oxoe1hyl}piperidin-4-yl)pyridin^ 
N-oxide; 

2-{ l-[2-(l,3-benzodioxol-5-ylaiiuno)-2-oxoethyl]piperidin-4-yl}pyridinium N-oxide; 
2-[l-(2-{[3-(methylthio)phenyl]amino}-2-oxoethyl)piperidi^ 

oxide; 

2-(l- {2-[(5-cUoro-2-methylphenyl)ainino]-2-oxoethyl}piperidin-4-yl)py^ N- 

oxide; 

2-(l-{2-[(2,5-dime1hoxyphenyl)amino]-2-oxoethyl}piperidin-4-yl)pyri 

oxide; 

2-<l-{2-[(3,5-dimethoxyphenyl)amino]-2-oxoethyl}piperidin-4-yl)pyridimi^ 

oxide; 

2-[l-{2-{[3-(dimethylamino)phenyl]aniino}-2-oxoel3iyl)piperidin--4-yl]pyri 

oxide; 

2-(l-{2-[(3-isopropylphenyI)amino]-2-oxoethyl}piperidiii-4-yl)pyridiTiium N-oxide; 
2-(l -{2-[(3-chloro-2-methylphenyl)amino]-2-oxoethyl}piperidiii-4-yl)pyridim N- 

oxide; 

2-(l - {[(2,3-dibromo-5-me1iiylbenzoyl)aimno]methyl}piperidin-4-yl)py^ N- 

oxide; 
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2- {l-[(beniZoylaiiuno)methyl]piperidin-4-yI}pyridiDium N-oxide; 
2-(l-{[(4-chloro-3-methylbenzoyl)amino]methyl}piperidin-4-yl)^ 
2-(l-{[(4-fluoro-3-me1hylbenzoyl)amino]me1hyl}piperidin-4-yl)pyri 
2'-[lK{[3-chloro-4-(trifluoix)methoxy)benzoyl]amino}methyl)piperi 

yljpyridinium N-oxide; 

2-(l-{[(3-ethoxybenzoyl)ammo]mefhyl}piperidin-4-yl)pyridim 
2-(l-{[(3,5-dicUorobeiizoyl)amino]methyl}piperidin-4-yl)pyri 
2-IlK{[4-methyl-3-(trifluoromethyl)benzoyl]amino}methyl)piperidm 

N-oxide; 

2-{l-{[(3,4-dimethylben2oyl)amino]methyl}piperidin-4~yl)pyridim N-oxide; 

2-( 1 - { [(3~cMoro-4-fluorobenzoyl)amino]me1byl}piperidin-4-yl)pyridiiuum N-oxide; 

2-(l-{[(pyridin-2-ylcarbonyl)amiao]methyl}piperidin-4-yl)pyri 

2-( 1 - { [(3,5-dimethylbenzoyl)ainino]methyl } piperidin-4-yl)pyridiniuin N-oxide; 

2~(l-{[(3-vinyibenzoyl)ainino]methyl}piperidrQ-4-yl)pyTidimim 

-{ [(4-bromo-3-inethylbenzoyl)amino]xnethyl} -1 ,2,3,6-1:etrahydropyridin-4- 
yl)pyridinium N-oxide; 

2- {l-[(2-imphtboylamino)me1hyl]piperidiD-4-yl}pyridiiiium N-oxide; 

2-(l "{[(thien-2-ylcaibonyl)aniino]methyl}piperidin-4-yl)pyridim^ N-oxide; 

2-[l-({[(6-chloiopyridin-3-yl)carbonyl]amino}methyl)piperidin-4^ 

oxide; 

2-(I-{[(3-Gyanobeiizoyl)amino]methyl}piperidin-4-yl)pyridimum 
2-(l " {[(2,3 -dibromo-5-methylbenzoyl)aniino]inethyl} - 1 ^,3 ,6-tetrahydropyridin-4- 
yl)pyridiniuin N-oxide; 

2-(l-{[(4-bromobeiizoyl)amino]me1byl}piperidin-4-yl)pyridinium N-oxide; 

2-( 1 - { [(3-chloro-4-methylbenzoyl)amtQo]metbyl} piperidin-4-yl)pyridim N-oxide; 

2-(l -{[methyl(3-methylben2oyl)amino]methyl}piperidin-4-yl)pyridiniiim N-oxide; 

2-(l-{[(3-mtrobeiizoyl)amino]methyl}piperidin-4-yl)pyridiniiimN-^^ 

2-(l-{[(2-chloro-5-methylben2X)yl)amiQo]methyl}piperidrn-4-yl)pyridim 

-{[(3-metboxy-2-methylbeiizoyl)amino]methyl}piperidin-4-yl)pyridim N- 

oxide; and 

2-( 1 - { [(4-chloro-3-mefeoxybenzoyl)aniino]inethyl}piperidin-4-yl)pyridiiii N- 

oxide. 
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1 32. The compound according to claim 8 1 that is 2-(l-{[(3-methylbenzoyl)amiiio]methyl} - 
4-piperidinyl)pyridinimn N-oxide. 

1 33. A compound of formula (HI) 



or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof, wherein 

Xi is selected from the group consisting of a bond and CRbRc; 

X2 is selected from the group consisting of a bond and CRdRe; 

provided that when Xi is a bond, then X2 is CRdRe; 

further provided that when X2 is bond, then Xi is CRbRc; 

A is selected from the group consisting of aiyl, aiylalkyl, cycloalkyl, and 
cycloalkylalkyl; 

Li is selected from the group consisting of -N(R7)C(0)-, -C(0)N(R7)-, -N(R7)C(S>, 
and -C(S)N(R7)- wherem the left end of the -N(R7)C(OK -C(0)N(R7)-, -N(R7)C(S)-, and - 
C(S)N(R7)- is attached to A and the rigjit end is attached to D; 

L2 is selected from the group consisting of a bond and alkylene; 

D is selected from the group consisting of alkylene, fluoroalkylene, and 
hydroxyalkylene; 

Ra, Rb> Rc, Rd» and Re are independently selected from the group consisting of 
hydrogen and alkyl; 

B is selected from the group consisting of 





R 
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Ri, R2, R3, and R4 are each independently selected from flie group consisting of 

hydrogen, alkoxy, alkenyl, alkyl, alkylsulfinyl, alkykulfony], alkylthio» alfcynyl, 

alkoxycarbonyl, alkylcarbonyl. alkylcarbonyloxy, carboxy, cyano, formyl, halogen, 

haloalkoxy, haloallqrl, hydroxy, hydroxyalkyl, mercapto, nitre, -NZ1Z2, (NZ3Z4)aftyl, 

(NZ3Z4)carbonyl, and (NZ3Z4)sulfonyl; 

Zi and Z2 are each independently selected from the group consisting of hydrogen, 

alkyl, alkylcarbonyl, alkylsulfonyl, aryl, arylalkyl, aiylallc/lsulfonyl, aiylsulfonyl, and 

formyl; 

Z3 and Z4 are each independently selected Scorn the group consisting of hydrogen, 
alkyl, aryl, and arylalkyl; 

X is selected from the group consisting of N(R^), O and S; 

Y is selected from the group consisting of C(R4) and N; 

R6 is selected from the group consisting of hydrogen and alkyl; and 

R7 is selected from the group consisting of hydrogen and alkyl. 



134. The compound according to claim 133 wherein 
A is aryl; 
Bis 

R2 




X| is CRbRc; 
X2 is CRdRe; and 
Lis-N(R7)C(0>. 

135. The compound according to claim 133 wherein 

A is aiyl wherein the aryl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ]Z2; 

B is 
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Ri is selected from the group consisting of hydrogen, aftyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

Xi is CRbRc; 

X2 is CRdRe; 

D is -CH2S 

L2 is a bond; and 

Lis.N(R7)C(0>. 

136. The compound according to claim 133 wherein 
A is heterocycle; 
Bis 




X, is CRbRc; 
X2 is CRdR^ and 
Lis-N(R7)C(0)-. 

137. The compound according to claim 133 wherein 

A is heterocycle wherein the heterocycle is selected from the group consisting of 
benzimidazolyl, benzothiazolyl, furyl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyiimidinyl, pyirolyl, l,3-thia2olyl, and thienyl, wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from the group 
consisting of alkoxy, alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, and nitro; 

B is 

9 
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R2 and R3 are hydrogen; 
Xi is CRbRc; 
X2 is CRdRe; 
XisN(R6),0,orS; 
YisN; 
D is -CH2-; 
L2 is a bond; and 
Lis-N(R7)C(0)-. 



138. The compound according to claim 133 wherein 
A is aryl; 
B is 

R2 




Xi is a bond; 
X2 is CRdRe; and 
Lis-N(R7)C(0>-. 



139. The compound according to claim 133 wherein 

A is aryl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected &om the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl» alkythao, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, mefhylenedioxy, nitro, phenyl, and -NZ1Z2; 

Bis 

R2 




Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 
Xi is a bond; 
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X2 is CRdRe; 
D is -CH2S 
L2 is a bond; and 
Lis-N(R7)C(0)-. 

140. The compound according to claim 133 wherein 
A is heterocycle; 



Xi is a bond; 

X2 is CRdRe; and 

Lis-N(R7)C(0)-. 

141. The compoimd according to claim 133 wherein 

A is heterocycle wherein the heterocycle is selected from the group consisting of 
benzimidazolyl, benzothiazolyl, fiiryl, imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 1 ,3-thiazolyl, and thienyl, wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, and nitro; 



Bis 




B is 




R2 and R3 are hydrogen; 

Xi is a bond; 

X2 is CRdRe; 

XisN(R<), 0,orS; 

YisN; 

D is -CH2-; 

L2 is a bond; and 

L is -N(R7)C(0)-. 
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142. The compound according to claim 133 wheiein 
A is aiyl; 
Bis 




Xi is a bond; 

X2 is CRdRe; and 

L is -N(R7)C(0)-. 

143. The compound according to claim 133 wherein 

A is aiyl wherein the aryl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZjZa; 

Bis 




R2 and R3 are hydrogen; 

Xi is a bond; 

X2 is CRdRe; 

X is N(R6), O, or S; 

Yis C(R4); 

R4 is selected from the group consisting of hydrogen, alkyl, and cyano; 

D is -CH2-; 

L2 is a bond; and 

Lis-N(R7)C(0)-. 

144. The compound according to claim 133 wherein 
A is aryl; 
Bis 
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> 

Xi is CRbRc; 
X2 is a bond; and 
Lis-N(R7)C(OK 

145. The compound according to claim 133 wherein 

A is aryl wherein the aryl is phenyl substituted with 0. 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl. alkyl, alkythio, 
benzyl, cyano. halogen, haloalkoxy. haloalkyl, methylenedioxy, nitro, phenyl, and -NZ1Z2; 



Ri, R2, R3, R4, and R5 are hydrogen; 

Xi is CRbRc; 

X2 is a bond; 

D is -CH2-; 

L2 is -CH2-; and 

LiS"N(R7)C(0)-. 

146. A method of treating sexual dysfunction in a mammal comprising administering to 
said mammal in need of such treatment a therapeutically effective amount of a compound of 
formula (IV) 



Bis 





(IV) 

or apharmaceutically acceptable salt, ester, amide, or prodmg thereof, wherein 



364 



Page: 365 



wo 03/099266 



PCT/US03/15868 



Xi is selected from the group consisting of a bond and CRbRc; 



X2 is selected from the group consisting of a bond and CRdRe; 
provided that when Xi is a bond, then X2 is CRdRe; 
further provided that when X2 is bond, then Xj is CRbRc; 
A is selected from the group consisting of aryl, arylalkyl, cycloalkyl, and 
cycloalkylalkyl; 

Li is selected from the group consisting of -N(R7)C(0)-, -C(0)N(R7)-, -N(R7)C(S)-, 
and -C(S)N(R7)- wherein the left end of the -N(R7)C(0)-, -C(0)N(R7)., -N(R7)C(S)-, and - 
C(S)N(R7)- is attached to A and the right end is attached to D; 

L2 is selected from the group consisting of a bond and alkylene; 

D is selected from the group consisting of alkylene, fluoroalkylene, and 
hydroxyalkylene; 

Ra, Rb> Rc» Rd> and Re are independently selected from the group consisting of 
hydrogen and alkyl; 

B is selected from the group consisting of 



Ru R2, R3, and R4 are each independently selected from the group consisting of 
hydrogen, alkoxy, alkenyl, alkyl, alkylsulfinyl, alkylsulfonyl, alkylthio, alkynyl, 
alkoxycarbonyl, alkylcarbonyl, alkylcarbonyloxy, carboxy, cyano, formyl, halogen, 
haloalkoxy, haloalkyl, hydroxy, hydroxyalkyl, mercapto, nitro, -NZ1Z2, (NZ3Z4)alkyl, 
(NZ3Z4)carbonyl, and CNZ3Z4)sulfonyl; 

Zi and Z2 are each independently selected from the group consisting of hydrogen, 
alkyl, alkylcarbonyl, alkylsulfonyl, aiyl, aiylalkyl, arylalkylsulfonyl, arylsulfonyl, and 
formyl; 

Z3 and Z4 are each independently selected from the group consisting of hydrogen, 
alkyl, aiyl, and arylalkyl; 

X is selected from the group consisting of N(R6), O and S; 
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Y is selected fix)m the group consisting of COEU) and N; 
Rfi is selected from the group consisting of hydrogen and aDcyl; and 
R7 is selected from the group consisting of hydrogen and alkyl. 

147. The method according to claim 146 wherein 
A is aiyl; 

Bis 

Xi is CRbRc; 
X2 is CRdRe; and 
L is "N(R7)C(0>. 

148. The method according to claim 146 wherein 

A is aiyl wherein the aiyl is phenyl substituted with 0, 1, 2, 3, 4, or 5 substituents 
selected from tiie group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloaDcyl, methylenedioxy, nitro, phenyl, and -NZjZ2; 

Bis 



Ri is selected from the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

Xi is CRbRc; 

X2 is CRdRe; 

D is -CH2S 

L2 is a bond; and 

Lis-N(R7)C(0)-. 
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149. The method according to claim 146 wherein 
A is heterocycle; 
Bis 




X) is CRbRc; 
X2 is CRdRe; and 
L is -N(R7)C(0)-. 



150. The method according to claim 146 wherein 

A is heterocycle wherein the heterocycle is selected jfrom the group consisting of 
benzimidazolyl, benzofliiazolyl, furyl, imidazolyl, l,3-oxa2olyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridinyl, pyrimidmyl, pyrrolyl, l,3-thia2olyl, and thienyl, wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from alkoxy, 
alkoxycarbonyl, alkyl, cyano, halogen, haloalkoxy, haloalkyl, and nitro; 

Bis 




R2 and R3 are hydrogen; 

Xi is CRbRc; 

X2 is CRdR^ 

Xis N(R6), O, orS; 

Yis N; 

D is -CH2-; 

L2 is a bond; and 

Lis-N(R7)C(0>. 

151. The method according to claim 146 wherein 
A is aryl; 

B is selected from the group consisting of 
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X| is a bond; 
X2 is CRdRe; and 
Lis-N(R7)C(0)-. 

1 52. The method according to claim 146 wherein 

A is aryl wherein the aryl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 substituents 
selected jBrom the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, metfaylenedioxy, nilro, phenyl, and -NZ1Z2; 



Ri is selected jfrom the group consisting of hydrogen, alkyl, cyano, haloalkyl, halogen, 
nitro, (NZ3Z4)alkyl, and (NZ3Z4)carbonyl; 
R2 and R4 are hydrogen; 

R3 is selected from the group consisting of hydrogen and hydroxy; 

Xi is a bond; 

X2 is CRdRe; 

D is -CH2-; 

L2 is a bond; and 

Lis-N(R7)C(0)-. 

153. The method according to claim 146 wherein 
A is heterocycle; 



Bis 




B is 




Xi is a bond; 
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1 54. The method according to claim 146 wherein 

A is heterocycle wherein the heterocycle is benzimidazolyl, benzothiazolyl, fiiiyl, 
imidazolyl, 1,3-oxazolyl, pyrazinyl, pyrazolyl, pyiidazinyl, p3nidinyl, pyrimidinyl, pyrrolyl, 
1,3-thiazolyl, and thienyl; 



R2 and R3 are hydrogen; 

Xi is a bond; 

Xi is CRdRe; 

X is N(R6), O, or S; 

Yis N; 

D is -CH2S 

L2 is a bond; and 

Lis-N(R7)C(0)-. 

1 55. The meHiod according to claim 146 wherein 
A is aryl; 
B is 

R2 



X] is a bond; 
X2 is CRdR]^ and 
Lis-N(R7)C(0)-. 

156. The method according to claim 146 wherein 



Bis 
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A is aiyl wherein the aiyl is phenyl substituted with 0, 1 , 2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkyfhio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, mefhylenedioxy, nitio, phenyl, and -NZjZ2; 

B is 

,R2 



R2 and R3 are hydrogen; 

Xi is a bond; 

X2 is CRdRe; 

X is N(R6), O. or S; 

Y is C(R4); 

R4 is selected from the group consisting of hydrogen, alkyl, and cyano; 

D is -CH2-; 

L2 is a bond; and 



R5 

Xi is CRbRc; 
X2 is a bond; and 
L is -N(R7)C(0>. 

1 58. The method according to claim 146 wherein 

A is aiyl wherein the aiyl is phenyl substituted with 0, 1,2, 3, 4, or 5 substituents 
selected from the group consisting of alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkythio, 
benzyl, cyano, halogen, haloalkoxy, haloalkyl, methylenedioxy, nitro, phenyl, and -NZ]Z2; 




Lis-N(R7)C(0)-. 



1 57. The method according to claim 146 wherein 
A is aiyl; 
Bis 




Bis 
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'?2 



R3 



R4 



R5 ; 

Ri, R2, R3, R4, and R5 are hydrogen; 

Xi is CRbRc; 

X2 is a bond; 

D is -CHt-I 

L2 is -CH2-; and 

Lis-N(R7)C(0)-. 



159. A method of treating sexual dysfunction in a mammal comprising administering to the 
mammal a therapeutically effective amount of a compound of formula (IV) or a 
phannaceutically acceptable salt, ester, amide, or prodmg thereof in combination with a 
pharmaceutically acceptable carrier. 

160. A method of treating sexual dysfunction in a mammal comprising administering to the 
mammal a therapeutically effective amount of a compound of formula (IV) or a 
phaimaceutically acceptable salt, ester, amide, or prodmg thereof in combination with a 
phosphodiesterase 5 inhibitor. 

161 . A method of treating sexual dysfunction in a mammal comprising administering to the 
mammal a therapeutically efifective amount of a compound of fonnula (TV) or a 
pharmaceutically acceptable salt, ester, amide, or prodmg thereof in combination with an 
adrenergic receptor antagonist 

162. A method of treating sexual dysfunction in a mammal comprising administering to the 
mammal a therapeutically effective amount of a compound of formula (IV) or a 
pharmaceutically acceptable salt, ester, amide, or prodmg thereof in combination with a 
dopamine agonist 

163. A method of treating male erectile dysfunction in a mammal comprising 
administering to the mammal in need of such treatment a therapeutically effective amoimt of 
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a compound of fonnula (TV) or a phaimaceutically acceptable salt, ester, amide, or prodrug 
thereof. 

164. A method of treating female sexual dysfimctioii in a mammal comprising 
administering to tiie mammal in need of such treatment a therapeutically effective amoimt of 
a compound of formula (IV) or a phaimaceutically acceptable salt, ester, amide, or prodrug 
thereof. 

165. A method of treating a disorder selected from the group consisting of cardiovascular 
disorders, inflammatory disorders, attention deficit hyperactivity disorder, Alzheimer's 
disease, drug abuse, Parkinson's disease, schizophrenia, anxiety, mood disorders and 
depression in a mammal comprising administering to the mammal inneed of such tiealment a 
therapeutically effective amount of a compound of formula (IV) or a phaimaceutically 
acceptable salt, ester, amide, or prodrug thereof. 
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